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CARCINOMA OF THE PANCREAS * 


EVERETT D: KIEFER, M.D 
BOSTON 


Probably no other disease condition is more variable in its manifesta- 
tions than carcinoma of the pancreas. The anatomic position of the 
organ, situated as it is in the center of the body cavity in such close 
relationship with so many important structures, makes tumor formation 
the origin of many striking and confusing syndromes. ‘There are also 
symptoms and signs which are due to the impairment of the external and 
internal functions of the gland, as well as those which are referable to 
the cachexia and tissue necrosis of malignant disease in general. 

In this paper the records of patients with cancer of the pancreas 
treated at the Peter Bent Brigham Hospital have been analyzed in 
order to establish, if possible, a definite clinical picture in which the 
various signs and symptoms can be evaluated, to aid in the diagnosis and 
treatment and to further a better understanding of the etiology, path 
ology and other broad aspects of the disease. 

Of course, the perfect series of case records from the standpoint of 
an analysis made years after the records have been completed, does not 
exist, but I do not believe that there is available an appreciable number of 
case records of pancreatic carcinoma more detailed or complete in both 
positive and negative observations than those of the Peter Bent Brigham 
Hospital. 

Because of the uncertainty of the diagnosis, only those cases in 
which the diagnosis has been verified by operative observation or at 
autopsy have been included in the series that is the basis of this paper. 
Practically all of the operative diagnoses were made by Dr. John 
Homans and Dr. David Cheever of the surgical staff of this hospital. 

In all of the records of both the medical and the surgical services, ! 
was able to find thirty-three proved cases of carcinoma of the pancreas, 
sixteen of which were cerified by autopsy and seventeen by exploratory 
operation. 

REVIEW OF THE LITERATURE 

The literature on the subject is extensive and dates back to the first 

description of the condition by Mondiere * in 1836. Since then, several 


* From the Medical Service of the Peter Bent Brigham Hospital 
1. Mondiere, quoted by Parmentier and Chabral (footnote 11). 
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important papers have been written which have become classical in this 
subject. Among these are the papers of Da Costa? in 1858, Ancelet * 
in 1864, Bard and Pic* in 1888, Mirallie® in 1893, Herringham ® in 
1894, Oser® in 1898 and Hulst* in 1905. Among the papers of more 
recent vears are those of Futcher® in 1919, Speed’? in 1920 and 
Parmentier and Chabral™ in 1923. One of the outstanding points in 
the literature on the subject is the dearth of comprehensive works 
written in English. In most of the: English systems of medicine the 
space allotted to pancreatic tumors amounts to only a few pages. The 
French apparently have been particularly interested in the subject. 

Carcinoma of the pancreas seemingly seldom occurs in private prac- 
tice, but in the large general hospitals it cannot be classed as a rare 
isease. Statistics show that it makes up an appreciable portion of the 
total number of cases of cancer. At the General Hospital in Vienna, 
there were twenty-two cases of cancer of the pancreas in 18,069 autopsies 
( Biach).?° 

Segre found 127 cases in 11,472 postmortem examinations at Milan; 
Roswell Park ** found 226 cases of primary carcinoma of the pancreas 
in 53,000 autopsies ; Bashford ** collected 1,000 cases from 84,448 autop- 
sies. In 6,000 postmortem examinations at Guys Hospital, there were 
only twenty cases of primary malignant diseases of the pancreas, 
and in the first 1,500 autopsies at the Johns Hopkins Hospital there were 
only six cases.'* In this disease, as in any other condition, the incidence 
varies widely ; this is due chiefly to the types of patients who are treated 
in the particular hospital. Comparison of these figures is of little value 


2. Da Costa, J. M.: Cancer of the Pancreas, N. Am. M. Chir. Rev. 2:883, 
1858: Tr. Path. Special Phil., 1860, vol. 1. 
\ncelet, E.: Maladies du pancreas, Paris, 1864, p. 53. 
4. Bard, L., and Pic, Andrien: Cancer primitif du pancreas, Rev. de méd. 
8:257 (April) 1888 


5. Mirallie, C.: Cancer primitif du pancreas, Gaz. d. hop. Paris 46:889 
(Aug. 19) 1893. 

6. Herringham, W. P. Primary Cancer of the Pancreas, St. Barth. Hosp. 
Rep. 30:5, 1894. 

7. Oser, L.: Carcinoma Pankreas, in Nothnagel, H.: Specielle Pathologie 
und Therapie 18:185, 1898. 

8. Hulst, S. P. L.: Zur Kenntnis der Genese des Adenokarzinoms und 


Karzinoms des Pankreas, Virchows Arch. f. Path. Anat. 180:288 (May) 1905. 

9. Futcher, T. B.: Cancer of the Pancreas, Tr. A. Am. Phys. 34:284, 1919. 

10. Speed, Kellogg: Carcinoma of the Pancreas, Am. J. Med. Sc. 160:1 
(July) 1920 

11. Parmentier, E., and Chabral, E.: Les tumeurs solides du pancreas, Nou- 
veau traite de medicine 15:197, 1923 

12. Biach, quoted by Oser (footnote 7) 

13. Park, Roswell, quoted by Mayo-Robson and Cammidge (footnote 16). 

14. Bashford, quoted by McFarland (footnote 17). 

15. Osler, W., and McCrea, Thomas: The Principles and Practice of Medi- 
cine, New York, 1923, ed. 9, p. 590. 
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for statistical purposes, because in some localities, such as Vienna, the 
primary and secondary growths are grouped with each other. Mayo- 


Robson and Cammidge '® say that the reports made before 1900 are 
l@ccurate because chronic interstitial pancreatitis causing occlusion of 
the common duct was not differentiated. McFarland “ calls attention to 
the increase in the pathologic diagnosis of carcinoma of the pancreas 
at the expense of the diagnosis of primary cancer of the liver, simply 
because in many cases of malignant nodules in the liver, the more careful 
autopsies of recent years have disclosed a small primary growth 
embedded within the pancreas. 

About 1 or 2 per cent of the total number of cancers are found in 
the pancreas. In 23,611 collected autopsies in Vienna, Biach found 
2,005 cases of carcinoma, twenty-nine of which showed cancer in the 
pancreas either primary or secondary. Eppinger ** reported nineteen 
cases of pancreatic carcinoma in 308 cases of cancer found in 1,314 
postmortem examinations. 

Futcher ® reported that of 41,949 patients admitted to the medical 
wards at the Johns Hopkins Hospital, a clinical diagnosis of carcinoma 
of the pancreas was made in fifty-eight cases; of 50,494 patients 
admitted to the medical and surgical wards of the Peter Bent Brigham 
Hospital, the diagnosis was made in fifty-nine cases. In general, one 
may say that cancer of the pancreas is present in about 0.1 per cent of 
the patients admitted to general hospitals. 

Of all tumors of the pancreas, carcinoma is most common. Other 
forms of tumors are comparatively rare. Of the 132 pancreatic tumors 
reported by Segre,!? 127 were cancer; two, sarcoma; two, cysts, and one 
was syphiloma. Mayo-Robson and Cammidge state that new growths of 


the pancreas are common in dogs. 


REPORT OF CASES 


The following are brief synopses of the symptoms, positive observa- 


) 


tions and results in the cases found in the records of the Peter Bent 


Brigham Hospital. 


Case 1—M. F., an Irishman, aged 60, was admitted to the hospital on July 
1913, with the complaint of jaundice. His symptoms were a loss of 27 pounds 
(12.2 Kg.) in weight beginning six months previous, anorexia and weakness for 
two months, jaundice and some nausea and vomiting for six weeks. Jaundice 
was progressive; itching was moderate. Epigastric distress and heartburn were 
present. Examination showed an enlarged liver, a dilated gallbladder, a small, 
hard mass in the midepigastrium, edema of the legs and dry gangrene of the first 
and fourth toes of the left foot. The blood pressure was: systolic, 170; diastolic, 
130. The temperature was 100 F. Examination of the blood revealed: erythro- 

16. Mayo-Robson, A. W., and Cammidge, P. L.: The Pancreas, Its Surgery 
and Pathology, Philadelphia and London, 1907, p. 512. 
17. McFarland, Joseph: Surgical Pathology, Philadelphia, 1924, p. 592. 
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cytes, 3,300,000; hemoglobin, 55 per cent. Occult blood was found in the stools 
and gastric contents. Bile was absent in the stools. 

Cholecystostomy was performed on July 14 by Dr. Cheever. He reported: 
“On incising the peritoneum there was a gush of several ounces of straw colored 
fluid. The liver was enlarged, the gallbladder was thin and dilated, and the head 

f the pancreas was found to contain an irregular nodular mass in the region of 
common bile duct. The mass was quite hard and about the size of a small hen’s 
egg. Glandular metastases were not made out, but on the upper surface of 
the left lobe of the liver there was a rounded elevation, about the size of a half 
dollar. No other nodules were discovered in the liver. The stomach, duodenum 
and transverse colon were normal.” The patient died on July 22, 1913. Autopsy 
was not performed. 


Case 2.—H. R., an American woman, aged 52, was admitted to the hospital 


n Aug. 18, 1913, with the complaint of jaundice and vomiting. The symptoms 
were a loss of 40 pounds (18.1 Kg.) beginning about four months previously, 


progressive jaundice for three months, attacks of abdominal pain and vomiting for 


two and one-half months. The vomitus consisted of large amounts of old food 
Che pain, which began in the right upper quadrant and radiated to the midepigas- 
trium, had become less severe. The skin itched. Examination showed a dilated 


stomach, enlarged liver and a small, deep mass in the midepigastrium. The 
temperature was 99 F.; the leukocyte count was 10,700, and free hydrochloric 
acid was present in the gastric contents. The stools contained no bile or occult 
blood. Cholecystostomy was performed on September 3 by Dr. Homans. The 
patient died on Sept. 6, 1913. Autopsy was performed. 

The pathologic diagnosis was carcinoma of the pancreas, scirrhous type, with 
extension into surrounding tissue; compression but not occlusion of common bile 









duct; jaundice; laparotomy and cholecystostomy ; interstitial pancreatitis; slight 
cirrhotic hepatitis; slight chronic diffuse nephropathy with acute degeneration ; 





irteriosclerosis ; chronic pleuritis, and chronic perihepatitis 
Case 3.—F. M., a Scotchman, aged 52, was admitted to the hospital on Aug 
30, 1913, with the complaint of jaundice and pain in the lower part of the abdomen 
ind back. The symptoms were pain for tive days following severe traumatic 
contusion of the lower part of the back and progressive jaundice for three days. 
Anorexia, weakness and a burning sensation in the epigastrium developed after 
the patient was admitted to the hospital. Examination showed an enlarged liver 
and dilated gallbladder. The temperature varied from 99 to 103 F.; the leukocyte 
count was from 14,000 to 34,000. The Wassermann test was positive, and there 
was no bile in the stools. Death occurred on Sept. 20, 1913. Autopsy was 
performed 

The pathologic diagnoses were carcinoma of the duodenum (in anatomic 
situation of ampulla of Vater) ; carcinoma of the head of the pancreas; carcinoma 
of the peripancreatic, peribronchial, mediastinal and retroperitoneal lymph glands 
(metastatic) ; carcinoma of the liver (metastatic); carcinoma of the lung 
(metastatic) ; carcinoma of the pleurae (metastatic) visceral layers only ; obstruc- 
tion of the common bile duct (intraduodenal) ; carcinomatous distention of the 
extrahepatic bile passages and gallbladder; obstruction and distention of the 
pancreatic duct (intraduodenal) ; icterus; chronic pancreatitis; slight cirrhosis of 
the liver; chronic nephritis (slight); pleural adhesions (left), and peritoneal 
adhesions (localized). 
ase 4.—G. P., a Greek, aged 42, was admitted to the hospital on May 25, 
1915, with the complaint of jaundice. The symptoms were progressive jaundice, 
itching of the skin, loss of weight, weakness and anorexia of two months’ dura- 
tion—the order of appearance not being given. He had a dull ache in the right 
hypochrondium. Examination showed an enlarged liver and dilated superficial 
veins in the flanks. The temperature was 99 F. The leukocyte count was 8,000 
and the hemoglobin 80 per cent. No bile or blood was found in the stools. Free 
hydrochloric acid was present in the contents of the stomach, and there was 
Exploratory laparotomy was performed on June 9 


C 
5 


slight transient glycosuria. 
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by Dr. Cheever. The patient died on July 11. Autopsy was performed by 
Dr. Stoddard. The pathologic diagnoses were: carcinoma of the pancreas (gen- 


eral), obstruction of the common bile duct, emaciation and ascites (slight). 

Case 5.—A. H., a Hungarian woman, aged 56, was admitted to the hospital on 
Sept. 11, 1916, with the complaint of jaundice. Her symptoms were a loss of 30 
pounds (13.6 Kg.) beginning eight weeks previously, jaundice for six weeks, 
progressive up to two weeks before admission, and itching. Examination showed 
a distended gallbladder, a palpable but not much enlarged liver and an irregular 
firm mass in the midepigastrium. The blood pressure was 170 systolic and 
95 diastolic. The temperature was 99 F. The leukocyte count was 12,400, and the 
hemoglobin 75 per cent. There was no bile in the stools. The clinical diagnosis 
was carcinoma of the head of the pancreas. 

Cholecystenterostomy was performed on September 15 by Dr. Homans, who 
reported: “A very tense large gallbladder presented—there was a moderate 
sized, hard, slightly lobulated mass occupying the head of the pancreas fading off 
toward the left side of the abdomen and with an extension upward along the 
aorta toward the diaphragm. The mass was about the size and shape of half 
the fist.” The patient died on Jan. 1, 1917. Autopsy was not performed 





Case 6.—H. G., a Russian, aged 62, was admitted to the hospital on Sept. 11, 
1917, with the complaint of jaundice and pain in the right groin. The symptoms 
were: progressive jaundice for two weeks, pain in the right groin for ten days, 
frequency and dysuria for eight days and constipation. Examination showed 
jaundice, an enlarged liver and a distended gallbladder. The temperature was 98. 
The leukocyte count was 5,800 and the hemoglobin 100 per cent. ° 
bile in the stools, and duodenal analysis showed no bile but the presence of pan 
creatic juice. 

Cholecystenterostomy was performed September 21 by Dr. Homans. He 
reported: “A tense elongated gallbladder presented. Behind the duodenum and 
extending from a point below corresponding to the head of the pancreas, upward 
and toward the median line at the level of the gastric artery was a stony hard, 
irregular mass, flattened and immovable, which gave the impression of carcinoma 
of the head of the pancreas. It did not involve the duodenal wall but was 
evidently the cause of the shutting off of the common bile duct. No gallstones 
were found.” The patient died in April, 1918. Autopsy was not performed. 


Chere Was no 


Case 7.—C. M., an American, aged 58, was admitted to the hospital on April 
23, 1917, with the complaint of “rheumatism and stomach trouble.” The symptoms 
were a loss of 20 pounds (9 Kg.) beginning eight months previously, anorexia, 
numbness of the legs with swelling of the left leg for three months, gaseous 
eructations, nausea, vomiting and a dull, continuous pain in the epigastrium for 
two months. Examination showed ascites, edema of the legs, weak heart sounds 
and an enlarged liver with an irregular border. The temperature was 98 F-.; 
the pulse rate 110. Laboratory examination revealed an erythrocyte count of 
3,900,000; a leukocyte count of from 18,000 to 24,000, and hemoglobin, 60 per cent 
The Wassermann reaction was positive. There was mild but persistent glyco- 
suria and achlorhydria. The clinical diagnosis was scirrhosis of the liver. Death 
occurred on May 1, 1917. Autopsy was performed by Dr. Marlow. 

The pathologic diagnoses were: carcinoma of the pancreas (generalized) with 
metastases to the lungs, liver, peritoneum, epididymis, mesentery, retroperitoneal 
lymph nodes and suprarenals; chronic fibrous pleuritis; ascites, and obturator 
bands in the heart. 

Case 8.—B. W., an Irish woman, aged 50, was admitted to the hospital on 
Sept. 8, 1917, with the complaint of “pain in the stomach.” Her symptoms were 
severe sharp pain just to the left of the upper sternum beginning six weeks 
previously and lasting for one week. She then had pain beneath the right breast, 
anorexia for four weeks, nausea, vomiting and gaseous eructations for three 
weeks, epigastric pain for two weeks brought on by stooping, jaundice, and pain 
in the lower part of the back and in the left upper quadrant for one week. 
Examination showed moderate jaundice, a palpable liver and a blood pressure of 
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185 systolic and 110 diastolic. The temperature was 98.6 F. The leukocyte 
count was 10,000; the erythrocyte count 5,700,000, and the hemoglobin 80 per cent; 
no bile was found in the stools; clinical diagnosis was cholelithiasis. Cholecys- 
tectomy and choledochostomy were performed on September 20 by Dr. Homans 
He reported: “The gallbladder presented a deep bluish color slightly distended 


14} 1 
i thickene 


1. Exploration of the common duct was negative. There was nothing 





+} 


e gallbladder or cystic duct. The head of the pancreas was markedly 





kened, unusually firm but not stony hard. The common duct was opened and 


sound was passed freely into the duodenum. The gallbladder was removed 
and the common duct drained.” The wound continued to drain bile and the 
patient’s symptoms were unrelieved. Exploratory laparotomy was performed 
November 19 by Dr. Homans: “On the surface of the liver were seen a number 
llowish white raised nodules principally on the inferior surface but there 

was one on the front which was excised. Immediate pathologic examination 
showed adenocarcinoma. <A hard mass characteristic of cancer was felt in the 


| 


posterior abdominal wall evidently carcinoma of the pancreas.” The patient died 


before March 8, 1918. Autopsy was not performed 


Case 9—F. E. M., an American woman, aged 46, was admitted te the hospital 
on Dec. 28, 1917, with the complaint of nausea and pain in the right upper 
quadrant. Her mother had died of diabetes. Sine the age of 15 she had had 
periods of gnawing epigastric pain. The present symptoms were attacks of 
pain in the midepigastrium radiating to the left side of the back and associated 
with vomiting for the last year, constant nausea for eight weeks, loss of 12 


pounds (5.4 Kg.) in eight months, anorexia and weakness for six weeks. Exami- 
showed tenderness in the midepisgastrium and an enlarged liver with a 





nodular edge. Roentgen-ray examination showed a deformed duodenal cap. The 
temperature was from 99 to 102 F. Laboratory examination showed: leukocyte 
count, 5,300; hemoglobin, 90 per cent; bile found in the stools and normal gastric 
acidity. Exploratory laparotomy was performed on Jan. 4, 1918, by Dr. Homans: 
“There was a little free fluid. In the right lobe of the liver were seen a few 
whitish, raised, hard areas characteristic of metastatic carcinoma. Some of these 
were bluish in the center They were somewhat thickly studded throughout the 
left lobe Examination of the stomach was negative. The beginning of the 
duodenum was a little thickened and discolored and large dilated veins were 
noted. Behind the duodenum and pyloric region was an irregular, stony hard 
mass about the size of the palm of one’s hand, apparently carcinoma of the pan- 
creas. This appears to have partly involved the duodenal wall. There is, how- 
ever, no obstruction of the common duct which is not dilated, and the gallbladder, 
although large, is fairly easily emptied. There is no evidence of malignant dis 
ease elsewhere in the abdomen or pelvis.” The patient died on Feb. 14, 1919. 
itopsy was not performed. 








Case 10.—F. C. J., an American, aged 72, was admitted to the hospital on 


Jan. 4, 1918, with the complaint of dull pain in the right side of the abdomen and 
back. His symptoms were a loss of 30 pounds (13.6 Kg.) of weight, weakness, 
anorexia for five months and a dull ache in the right lower quadrant radiating 
to the lower part of the back for three months. Examination showed moderate 
emaciation, an enlarged liver and an irregular hard mass in the midepigastrium. 
Roentgen-ray examination showed deformity of the duodenum with spasm. The 
temperature was 99 F. The leukocyte count was 12,000; hemoglobin, 75 per cent, 
ind achlorhydria was evident. The clinical diagnosis was carcinoma, the location 
of which was unknown. Exploratory laparotomy was performed on January 10 
by Dr. Homans: “Examination showed a hard, very slightly lobulated mass, 
moving slightly with respiration and having in general the outlines of the head 
of the pancreas. This mass must have been several inches thick in the anterior- 
posterior direction, and the duodenum was pushed upward by it, making a long 
curve. The mass was retroperitoneal, and on the surface of it could be felt one 
or two fixed hard lymph glands. The gallbladder was full, large and slightly 
tense but could be partly emptied by pressure. No metastases were seen in the 
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liver, which was not enlarged. Examination of the intestines and colon was 
negative. Apparently the carcinoma was primary in the pancreas.” Death 
occurred on Feb. 22, 1918. Autopsy was not performed. 

Case 11.—E. H. N., a Canadian woman, aged 52, was admitted to the hospital 
on Aug. 2, 1917, with the complaint of jaundice and weakness. Nineteen years 
before she had had a hysterectomy performed for adenocarcinoma of the uterus. 
Her symptoms were anemia and loss of 30 pounds 13.6 Kg.) for ten months, 
extreme weakness for two months and jaundice for eight weeks. She also had 
gaseous eructations and occasionally vomited. The jaundice had possibly | 
diminishing for two weeks. Two days previously she had bled profus 
the rectum. Examination showed marked jaundice, an enlarged liver and slis 
edema of the legs. Roentgen-ray examination showed the gallbladder witl 


Se 








shadows suggesting stones. The temperature was 100 F.; the pulse rate, 100 
The leukocyte count was 7,200; the erythrocyte count, 2,900,000, and hemoglobin, 
66 per cent. There was no bile or occult blood in the stools. Cholecystectomy 
and choledochostomy were performed on August 4 by Dr. Cheever: “Exam 
tion of the stomach and pylorus proved negative. The gallbladder was shrunker 
thick walled, opaque and adherent to the duodenum. Calculi were palpated within 
it. Palpation revealed a rounded, somewhat irregular mass of varying consistency 
but nowhere very hard, lying behind the duodenum and pushing it forward. This 
corresponded exactly to the head of the pancreas. No stones were found in the 
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common duct, which was dilated but a number 20 French bougie could be passed 
into the duodenum. The gallbladder was removed and the common duct drained 
The diagnosis was cholelithiasis and chronic pancreatitis.” The wound drained 
bile for eight weeks, and no bile appeared in the stools. The patient’s symptoms, 
except for the jaundice, were unrelieved. Death occurred on March 10, 1918 
Autopsy was performed by Dr. Wolbach. 
| The pathologic diagnoses were: carcinoma of the duodenum with lymph node 
metastases and extension into the pancreas; biliary obstruction with great disten- 
tion of the common and hepatic ducts; pancreatic obstruction with dilatation of 
the pancreatic duct; jaundice; absence of the gallbladder, surgical; absence of 
t] 


le 


ovaries, tubes, and uterus, surgical, and of long standing tuberculosis in 





lungs. 

Case 12.—C. E., a Canadian woman, aged 70, was admitted to the hospital on 
Aug. 6, 1918, with the complaint of jaundice. The symptoms were a loss of 40 
pounds (18.1 Kg.) beginning ten weeks previously, progressive jaundice and 
abdominal disturbances for eight weeks and gradual loss of strength. Examina- 
tion showed marked jaundice, an enlarged liver and a distended gallbladder. The 
temperature was 98 F. The leukocyte count was 5,000; hemoglobin, 80 per cent 
The clinical diagnosis was obstructive jaundice due to malignant growth. 
Cholecystenterostomy was performed August 15 by Dr. Cheever: “The liver was 
large, dark brown and firm and the gallbladder was immensely distended. The 


stomach and pylorus were normal except for immensely distended veins in the 





pyloric region. No nodules were noted in the liver and no glands were felt. 
Exploration showed a hard cicatricial mass involving the gastrohepatic omentum 
especially marked at about the point where the cystic duct joins the common duct. 
It appeared to be carcinoma of the ducts. This communicated with a much larger 
mass lying more posteriorly and mesially, firm and nodular, which was either 
malignant disease of the upper part of the head of the pancreas or a mass of 
retroperitoneal glands. The portion of the pancreas joining the second part of 
the duodenum did not appear to be affected, and my impression is that this was 
a primary carcinoma of the bile ducts. No caluli were found.” The patient died 
on Dec. 28, 1918. Autopsy was not performed. 


Case 13.—J. H., a Scotchman, aged 72, was admitted to the hospital on 
Aug. 19, 1919, with a complaint of jaundice and gastric distress. His symptoms 
were gaseous eructation, nausea and abdominal distress for six weeks, constipa- 
tion and progressive jaundice for three weeks. Examination showed: marked 
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jaundice; a slightly enlarged liver; a temperature of 99 F.; leukocyte count, 
8,200; red cells, 3,500,000; hemoglobin, 55 per cent. Neither bile nor occult blood 
was present in the stools, but there was excess fat. A series of roentgenograms 
of the gastro-intestinal tract was negative. There was no achlorhydria. Chole- 
cystoduodenostomy was performed on August 28 by Dr. Homans: “The gall- 
bladder was about the size of a lemon and very tense. The common duct was 
enlarged and in the region of the head of the pancreas, particularly behind the 
duodenum, was felt a stony hard, slightly irregular mass, which was slightly 
movable. There was an extension upward from it behind the common duct, 
presumably due to a chain of metastatic glands. Studded about the liver, espe- 
cially on its inferior surface, were a number of small, yellowish nodules, some of 
which were umbilicated; evidently metastatic carcinoma. The pylorus was not 
distended or obstructed. A nodule on the anterior surface of right lobe of liver 
was excised.” The patient died on Sept. 17, 1919. The pathologic diagnosis of 
the nodule was adenocarcinoma 

Case 14.—L. K., a Greek, aged 33, was admitted to the hospital on Sept. 23, 
1919, with the complaint of anemia and weakness. His symptoms were a loss 


f 30 pounds (13.6 Kg.) during the last three years, anemia, weakness, severe 
constipation and an occasional substernal pain of three months’ duration. He also 
had vertigo and some edema of the feet. Examination showed emaciation, no 
jaundice but a lemon yellow tint of skin and an irregular, hard mass in the 


it epigastrium which moved with inspiration. The blood pressure was 98 
systolic, and 60 diastolic. The temperature was 98 F. There were 8,000 leuko- 
cytes and 2,088,000 erythrocytes, and a smear showed secondary anemia. Roent 
ren-ray examination showed obstruction at the beginning of the transverse colon 
ind an irregularity in the outline of the stomach. Clinical diagnosis was 
carcinoma of the stomach. Exploratory laparotomy was performed, October 9, 
vy Dr. Homans. Death occurred on Oct. 30, 1919. Autopsy was performed by 
Dr. Wolbach 

[The pathologic diagnoses were: carcinoma of the head of pancreas involving 
1e stomach and duodenum, metastases to the liver and regional lymph nodes, 
invasion of the portal vein and inferior vena cava by tumor, fatty myocarditis, 
congenital anomaly of the spleen and mesenteric attachments, passive congestion 

f the spleen and simple cyst of the kidney, left inguinal hernia. Microscopic 
examination showed the growth to be an adenocarcinoma of the pancreas. 

Case 15.—O. A. S., a German, aged 75, was admitted to the hospital on Nov. 1, 
1919, with the complaint of jaundice. His symptoms were a loss of 41 pounds 
(18.6 Kg.) beginning six weeks previously, epigastric distress, anorexia and 
progressive jaundice for six weeks, extreme weakness and swelling of the 
abdomen and legs for two weeks. Examination showed marked jaundice and 
emaciation, marked ascites and edema of the legs and abdominal wall and an 
enlarged, nodular, nontender liver. The temperature was 97 F. The leukocyte 
count was 12,500; the erythrocyte count, 3,400,000, and hemoglobin, 70 per cent 
The blood pressure was 105 systolic and 60 diastolic. Occult blood was present 
in the stools, but bile was absent. The clinical diagnosis was carcinoma involving 
the liver Death occurred on Nov. 9, 1919. \utopsy was performed by 
Dr. Wolbach. 

The pathological diagnoses were: carcinoma of the tail of the pancreas with 
metastases to the liver, lungs and diaphragm; complete occlusion of the hepatic 
luct by tumor invasion; occlusion of the splenic vein and branches of the portal 
and hepatic veins by tumor invasion; hydrothorax; ascites; edema of the lower 
extremities; acute pericarditis; peritonitis; appendicitis; edema and congestion of 
the lungs, and jaundice. 

Case 16.—W. FE. D., an American, aged 50, was admitted to the hospital on 
Oct. 11, 1919, with the complaint of “intestinal trouble.” His symptoms were 
loss of 50 pounds (22.7 Kg.) beginning three months previously, attacks of sharp, 
severe pain beginning in the left side and radiating to the front of the chest and 
to the abdomen for nine weeks and extreme weakness for six weeks. He did not 
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know that he was jaundiced. Examination showed marked emaciation and jaun- 
dice, widening of the aortic dulness, an enlarged liver and a distended gallbladder. 
The blood pressure was 104 systolic and 64 diastolic. The temperature was from 
98.6 to 99.6 F.; the pulse rate was 100. The erythrocyte count was 3,500,000; 
hemoglobin, 80 per cent; the leukocyte count, from 14,800 to 19,000. The 
Wassermann reaction was positive. Stools showed occult blood but no_ bile 
Roentgen-ray examination showed diffuse increased density of the upper left 
lung and a shadow thought to be an aneurysm. Bismuth series were negative 
The clinical diagnosis was carcinoma of the pancreas, syphilitic aneurysm and 
hepatitis. Death occurred on Nov. 15, 1919. Autopsy was performed by 
Dr. Adams. 

The pathological diagnoses were: carcinoma of the head of the pancreas; 
metastatic carcinoma of the liver, lungs, suprarenals and brain; obstruction of 
the common bile duct with dilatation of the common duct, gallbladder, hepatic, 
cystic and intrahepatic ducts; obstruction by lung metastasis of the upper branch 
of the left pulmonary artery with the accompanying vein beyond the bronchus; 
jaundice; bronchopneumonia; chronic fibrous pleuritis; ptosis of the transverse 
colon; arteriosclerosis; softening of the cerebrum, bilateral, and of the cere 
bellum, left. 

Case 17.—J. L. S., a Scotchman, aged 55, was admitted to the hospital on 
Sept. 2, 1920, with the complaint of abdominal pain and constipation. His symp- 
toms were a loss of 15 pounds (6.8 Kg.), anorexia, abdominal distress and severe 
constipation of seven weeks’ duration. The abdominal distress had increased 
to nocturnal attacks of severe, excruciating epigastric pain radiating to the lumbar 
spine. Examination showed slight emaciation and a rounded, firm mass in the 
left epigastrium 3 cm. above the umbilicus and lying transversely, moving only 
slightly with respiration. The temperature was 98 F. Laboratory examination 
revealed: leukocyte count, 7,400; hemoglobin, 90 per cent; no occult blood or 
excess fat in the stools and no achlorhydria. Tests with a bismuth series and 
barium enema were negative. The clinical diagnosis was carcinoma of the body 
of the pancreas. Exploratory laparotomy was performed on Oct. 26, 1920, by 
Dr. Homans. He reported: “No free fluid. Stomach normal, large intestine 
normal, nothing felt on exploration of abdominal cavity except a stony hard, 
thick, immovable mass in the position of the pancreas, which could be best felt 
through the gastrohepatic omentum, tapering off toward the left but extending 


across the midline to the right and fading off in this direction. The mass was 
an inch in thickness at its thickest point, and lay practically over the aorta, and 
the great vessels of the small intestine ran through it. A small piece of the 


hardest part was excised, but I was afraid to go deep on account of the danger 
of injuring the mesenteric vessels. The specimen removed felt like scar tissue 
and may not be deep enough to show the lesion. The diagnosis was carcinoma 
of the pancreas.” The pathologic report was chronic pancreatitis. Death, which 
occurred on Feb. 6, 1921, was reported as due to cancer. 

Case 18.—L. J. H., an American woman, aged 69, was admitted to the hospital 
on Jan. 19, 1920, with the complaint of pain in the abdomen. Eight months pre- 
viously she had undergone cholecystectomy for gallstones following typical symp- 
toms of twelve years’ duration. Stones were removed from the common duct 
with the gallbladder. The stomach and head of the pancreas were normal to 
palpation. Her symptoms were epigastric distress and heartburn for seven 
months; severe, dull, constant, epigastric pain radiating through to the left lumbar 
region of four months’ duration, which was worse when the patient was lying 
down and was relieved when she was sitting up; nausea and vomiting for three 
weeks and jaundice for two days. She denied loss of weight, but her appearance 
indicated that she was losing weight. Examination showed moderate emaciation 
and jaundice. The blood pressure was 200 systolic and 94 diastolic. The 
temperature was from 98 to 100 F. The leukocyte count was 8,200 and hemoglobin 
80 per cent. 3ile was absent in the stools. Bismuth studies eight weeks pre 
viously had shown some ptosis of the stomach with a rather large six hour 
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esidue; otherwise they were negative. The clinical diagnosis was carcinoma of 
he head of the pancreas. Exploratory laparotomy was performed on January 21 
by Dr. Cheever, who made the following observations: “A portion of the head 
f the pancreas just at the upper limit of the duodenum presented a hard nodular 
lass evidently involving the common duct, aggregating the size of an English 

ut The proximal common duct was markedly dilated. There were no 


] 


metastases noted 


in the liver or glands. The duodenum was opened and a probe 
was passed into the papilla and up the common duct a short distance before 





meeting definite obstruction. The probe passed easily into the pancreatic duct, 
and there was a large amount of pancreatic juice but no bile. The ampulla was 
ypened, but no calculi were found by passing a curet into the common duct. 
[The diagnosis was carcinoma of the head of the pancreas.” Death occurred on 


June 20, 1920. Autopsy was not performed. 

Case 19—M. C., an American woman, aged 43, was admitted to the hospital 
on March 22, 1920, with the complaint of swollen glands on the left side of the 
face and neck. Her symptoms were a swelling of the preauricular, anterior and 
posterior cervical and the supraclavicular glands on the left side, of four months’ 
duration, pain in the left side of the face and in the arm for one month, dryness 
of the mouth and marked generalized weakness for two weeks and profuse hema- 
turia for one week. She had lost some weight. Examination showed marked 
pallor, a left facial paralysis with numbness of the left side of the face and 
tenderness in the left costovertebral angle. The temperature varied from 99 to 
101 F.; the pulse rate was 130 and the respirations, 26. The erythrocyte count 
was 2,300,000; hemoglobin, 40 per cent; the leukocyte count, 24,000, and poly- 
morphonuclears, 80 per cent. Cystoscopy showed pouting of the left ureteral 
orifice and no apparent function on that side. The clinical diagnosis was renal 
tumor. Death occurred on April 6, 1920. Autopsy was performed by Dr. Adams. 

The pathologic diagnoses were: carcinoma of the pancreas (generalized) ; gen- 
eralized carcinomatosis, chronic passive congestion of the liver and kidneys, acute 
hemorrhagic pyelitis (bilateral), edema of the lungs and fatty degeneration of 
the heart. 


Case 20—F. P. F., an American, aged 65, was admitted to the hospital on 
Feb. 2, 1921, with the complaint of pain in the abdomen. One brother had died 
of cancer. A few months previously he had undergone prostatectomy for reten- 
tion of urine. His symptoms were a loss of 50 pounds (22.7 Kg.) beginning 
three and one-half months previously, gas distress and a heavy dull ache in the 
region of the umbilicus radiating through to the back. The pain was worse when 
the patient lay on his right side. He had not noticed that he had jaundice. 
Examination showed slight emaciation, moderate jaundice and a mass in the mid- 
epigastrium. The temperature varied from 97 to 100.4 F. The leukocyte count 
ranged from 15,200 to 35,000. Bile and occult blood were present in the stools. 
The patient became extremely weak, and his left leg became edematous. Death 
occurred on Feb. 15, 1921. Autopsy was performed by Dr. Jacobson and 
Dr. Wolbach. 

The pathologic diagnoses were: carcinoma of the pancreas (head) with 
| metastases to the liver and regional lymph nodes; jaundice; infarction of the 
| right lung (lower lobe) ; gallstone in the diverticulum of the gallbladder; chylous 

cysts of the ileum; chronic prostatitis; chronic epididymitis; infarct in the right 
kidney ; hemorrhoids; cystitis cystica; thrombosis of the pulmonary artery, left 
iliac vein and prostatic plexus, and operative scars of the abdomen with hernia 
through the muscle in the right flank. 





Case 21—E. W. K., an American, aged 57, was admitted to the hospital on 
Dec. 30, 1921, with the complaint of pain in the abdomen and weakness. His 
symptoms were occasional attacks of vomiting and marked progressive weakness 
for one year; dull, steady pain of six months’ duration, which was occasionally 
sharp and stabbing in the lower posterior thoracic and upper lumbar regions 
radiating through to the epigastrium, and which was worse when the patient was 
lying down; loss of 30 pounds (13.6 Kg.) beginning six months previously, and 
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constipation and gaseous eructations for two months. About six weeks after 
admission he became jaundiced. Examination showed moderate emaciation and an 
enlarged liver. The temperature varied from 97 to 99.4 F. The leukocyte count 
was 11,000; the erythrocyte count, 5,100,000, and the hemoglobin, 90 per cent. The 
gastric contents were normal. Roentgen-ray studies were negative The stools 
were offensive in odor but contained no occult blood. The clinical diagnosis was 
carcinoma of the gastro-intestinal tract. Death occurred on Feb. 13, 1922 


Autopsy was performed by Dr. L. Smith. 

The pathologic diagnoses were: carcinoma of the head of the pancreas with 
metastases to the liver; gallbladder and retroperitoneal lymph glands; icterus; 
congestion of the liver, spleen and kidneys; chronic inflammatory colitis; central 
necrosis of the liver, and early arteriosclerosis. 


Case 22—H. F. A., an American, aged 60, was admitted to the hospital on 


March 3, 1922, with the complaint of blood in the urine. His symptoms were 
diffuse abdominal pain, constipation, gas and nausea for one month and hematuria 
for three days. The results of the examination were negative. The temperature 
was 98 F. The leukocyte count was 9,100; the erythrocyte count, 5,200,000; the 


urine contained blood. Roentgenograms of the kidney, ureters and bladder were 
negative. Cystoscopy showed a small growth in the bladder wall. Exploratory 
laparotomy and excision of a portion of the bladder wall by Dr. Quinby showed 
carcinoma involving the bladder and sigmoid. Death occurred on March 11, 1922, 
from postoperative pneumonia. Autopsy was performed by Dr. Hansmann. 

The pathologic diagnoses were: carcinoma of the tail of the pancreas with 
metastases to the bladder, intestinal tract and peritoneum; bronchopneumonia 
(right); empyema (right) intestinal ileus (not due to obstruction), and opera- 
tive wound of the abdomen and of the bladder. 

Case 23,—J. E. T., an American negro, aged 56, was admitted to the hospital 
on May 22, 1922, with the complaint of epigastric pain. His symptoms were a loss 
of 18 pounds (8.2 Kg.) beginning eight weeks previously, attacks of dull, aching 
epigastric pain lasting three or more hours and becoming progressively more 
severe and progressive jaundice for five weeks. Lying on his right side made 
the patient nauseated. Examination showed marked jaundice, an enlarged liver 
and a dilated gallbladder. The temperature was 98.6 F. The leukocyte count 
was 10,800; the erythrocyte count, 4,000,000, and the hemoglobin, 90 per cent. 
There was slight glycosuria; the contents of the stomach were normal; there 
was no blood in the stools, and roentgenograms of the gastro-intestinal tract 
were negative. The clinical diagnosis was carcinoma of the pancreas. Cholecysto- 
duodenostomy was performed on June 5, by Dr. Cheever. His report was: 
“Gallbladder very tensely distended. The stomach, pylorus and duodenum were 
normal. A very definite hard, rocklike mass involved the whole head of the 
pancreas and extended well along the border of the organ. The common duct 
was normal and palpable down to the mass. There was nothing suggestive of 
calculus. No metastatic glands were noted anywhere. I[ am certain this was 
malignant growth of the pancreas.” The jaundice cleared up, and the patient 
was discharged. No follow-up observations were made. 


Case 24.—M. K., a Russian woman, aged 35, was admitted to the hospital on 
May 21, 1923, with the complaint of pain in the upper part of the abdomen and 
jaundice. Her symptoms were dull, aching pain in the upper part of the abdomen, 
the lower part of the back and under the sternum for six months and loss of 40 
pounds (18.1 Kg.) in five months. Examination showed moderate emaciation, 
marked jaundice, an enlarged liver and a dilated gallbladder. The temperature 
was 99 F. The leukocyte count was 7,600; the erythrocyte count, 5,400,000, and 
the hemoglobin, 100 per cent. There was no bile or occult blood in the stools 
which were fatty. There was achlorhydria, and the roentgenograms of the 
gastro-intestinal tract were negative. The clinical diagnosis was carcinoma of the 
pancreas. Cholecystogastrostomy was performed, May 31, by Dr. Homans, who 
made the following observations: “The liver was jaundiced but was without 
other evidence of disease. The gallbladder was as large as one’s fist, tense and 
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contained 300 cc. of white bile. No stones were felt in the cystic or common 
duct. The head of the pancreas was occupied by a stony hard, irregular mass 
about 3 inches in diameter. The tail of the pancreas was not thickened. No 
further exploration was made.” Death occurred on June 2, 1923. Autopsy was 
not performed 

Case 25.—J. C. M., an Irish woman, aged 76, was admitted to the hospital on 
Sept. 25, 1923, with the complaint of itching. Her symptoms were anorexia and 
loss of 20 pounds (9 Kg.) beginning three months previously and jaundice and 
weakness for six weeks. The jaundice had diminished for two weeks. Exami 
nation showed slight emaciation, moderate jaundice, an enlarged liver and a 
gallbladder which was palpable part of the time. The temperature was 98 F. 
The leukocyte count was 6,250; the erythrocyte count, 4,200,000, and hemoglobin, 
85 per cent. Bile was occasionally present in the stools. Roentgenograms of the 
gastro-intestinal tract were negative except for some ptosis and retention in the 
stomach and duodenum. The clinical diagnosis was carcinoma of the pancreas. 
Cholecystoduodenostomy was performed under procaine anesthesia on October 10 
by Dr. Cheever, who made the following observations: “The liver was con 
siderably enlarged and the gallbladder was markedly distended and could not be 
emptied by pressure. There were no metastases in the liver. In the head of 
the pancreas a large mass strongly suggestive of neoplasm was felt. Some free 
fluid was present in the abdomen.” The patient was discharged seventeen days 
after the operation. Death occurred on Sept. 20, 1924. Autopsy was not 
performed. 


Case 26—D. F. G., an Englishman, aged 57, was admitted to the hospital on 
Feb. 28, 1923, with the complaint of pain in the right upper quadrant and jaundice 
His symptoms were dull pain in the midepigastrium associated with nausea, 
vomiting and anorexia for ten days and jaundice for three days. Examination 
showed moderate jaundice and a palpable liver and gallbladder. The temperature 
was 98 F. The leukocyte count was 8,000. There was a slight amount of bile 
and no occult blood in the stools. The clinical diagnosis was cholelithiasis. 
Cholecystoduodenostomy was performed on March 10 by Dr. Homans, who made 
the following observations: “The gallbladder was large and tense and thin 
walled. The common duct was distended. In the region of the head of the 
pancreas was a rather hard mass which might have been pancreatitis or carcinoma. 
From this mass running across toward the tail was a definite induration which 
could not have been cancer. The diagnosis is uncertain. The duodenum was 
opened and only a small probe could be passed from the common duct into the 
duodenum. The papilla appeared normal but flattened by the mass in the pan- 
creas. The wall of the duodenum was normal.” The patient was discharged 
relieved, but was readmitted on Sept. 26, 1923, complaining of loss of weight 
and abdominal pain. His symptoms were anorexia, weakness and loss of 14 
pounds (6.4 Kg.) since his operation. He had been irrational for four weeks. 
For four days he had had severe sharp pain in the lower part of the back. 
Examination showed marked emaciation, slight jaundice, a hard irregular mass 
in the right upper quadrant and edema of both legs. Bile was present in the 
stools. Death occurred on Dec. 4, 1923. Autopsy was performed by Dr. Wolbach. 

The pathologic diagnoses were: carcinoma of the pancreas with invasion of 
the duodenum by direct extention, glomerulonephritis, bronchiectatic abscesses, 
edema of the lungs, slight scirrhosis of the liver, calcification of old abdominal 
operative wound and hydropericardium. 


Case 27.—W. F. B., an American, aged 49, was admitted to the hospital on 
Oct. 31, 1923, with the complaint of jaundice and pain in the right costovertebral 
angle. His symptoms were a loss of 17 pounds (7.7 Kg.) beginning six months 
previously, attacks of dull pain in the right costovertebral angle radiating to the 
front of the abdomen, anorexia, vomiting and epigastric distress for six months 
and jaundice for two weeks. Examination showed definite jaundice and a slightly 
enlarged liver. The temperature was 98 F. The leukocyte count was 6,000; the 
erythrocyte count, 4,500,000, and the hemoglobin, 95 per cent. There was no bile 
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or blood in the stools. The urine contained bilirubin, urobilin and bile salts; 
there was no achlorhydria. Roentgen-ray examination showed no gallstones. 
The clinical diagnosis was catarrhal jaundice. The patient was discharged for 
treatment. The jaundice did not recede, and an exploratory laparotomy was 
performed in another hospital about Jan. 1, 1924, by Dr. Brewster, who reported: 
“Extensive carcinoma of the head of the pancreas was found.” Death occurred 
about Jan. 10, 1924. Autopsy was not performed. 

Case 28.—R. D. W., a Russian woman, aged 44, was admitted to the hospital 
on March 24, 1923, with the complaint of jaundice and pain in the right upper 
quadrant. For five years she had had epigastric distress after meals. Her symp- 
toms were heavy fulness in the epigastrium, nausea and vomiting with attacks ot 
severe sharp pain in the right upper quadrant radiating to the right scapular 


region, loss of 10 pounds (4.5 Kg.) during the preceding three months and 


jaundice which began three months previously and had been fading for one week 
Examination showed slight emaciation, moderate jaundice and a palpable liver 


and gallbladder. The temperature varied from 98 to 99.4 F. The leukocyte 
count was 12,000; the erythrocyte count, 3,900,000, and the hemoglobin, 75 per 
cent. There was no bile or blood in the stools. The clinical diagnosis was 
carcinoma of the pancreas. Exploratory laparotomy was performed on March 
28, by Dr. Homans, who made the following observations: “A tense gallbladder 
Was presented with a nodule of carcinomatous-looking tissue on the outer surface 
where it meets the liver. The surface of the gallbladder was smooth, but it 
presented small nodules on the under surface. There were several cancerous 
nodules in the liver. In the head of the pancreas was a hard, irregular mass 
giving the impression of cancer of the pancreas. The stomach was normal.” 
Death occurred on the following day. Autopsy was not performed. Pathologic 


examination of a piece of tissue from a nodule in the liver showed adeno 


carcinoma. 





Case 29—M. M., an American negress, aged 50, was admitted to the hospital 
on Jan. 28, 1924, with the complaint of jaundice and itching. For fifteen years 
she had suffered from attacks of colicky epigastric pain associated with nausea 
and vomiting. These attacks had ceased seven months before entry, and at 
that time a loss of weight began which had amounted to 35 pounds (15.9 Kg.) 
Jaundice had appeared two months before entry. Examination showed slight 
emaciation, marked jaundice, an enlarged liver and a dilated gallbladder. Thi 
temperature varied from 98 to 99 F. The leukocyte count was 10,000; the 
erythrocyte count, 4,700,000, and the hemoglobin, 90 per cent. “here was no 


bile or blood in the stools. The clinical diagnosis was carcinoma of the pancreas 
Cholecystoduodenostomy was performed on February 5 by Dr. Homans, who 
made the following observations: “The gallbladder was large, smooth, tense 
and filled with greenish-black material. The liver was firm but not suggestive of 
hepatic malignancy. A hard mass was felt in the head of the pancreas. No 
stones were found. The common duct was dilated to the size of a finger. The 
stomach appeared normal.” The patient was relieved and discharged. Death 
occurred on June 29, 1924. Autopsy was not performed. 

Case 30.—S. A. F., an American woman, aged 69, was admitted to the hospital 
on Oct. 16, 1924, with the complaint of gaseous eructations. Her symptoms were 
epigastric distress, nausea, and vomiting, anorexia and loss of weight for six 
weeks. The vomitus consisted of large amounts of food. Examination showed 
moderate emaciation, a dilated stomach and a hard irregular mass in the epigas- 
trium which did not descend with respirations and which transmitted the aortic 
pulsations. Auricular fibrillation with a pulse deficit was present. The tempera- 
ture varied from 98 to 99 F. The leukocyte count was 9,300, the erythrocyte 
count, 6,400,000, and the hemoglobin, 95 per cent. The gastric contents contained 
no free hydrochloric acid; the stools contained occult blood. Roentgen-ray studies 
showed a filling defect in the greater curvature of the stomach, which appeared 
to be due to an extragastric compression. The clinical diagnosis was carcinoma 
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of the pancreas. Death occurred on Nov. 9, 1924. Autopsy was performed by 


Dr. Oughterson and Dr. Brown. 

The pathologic diagnoses were: bronchopneumonia (streptococcus), carcinoma 
of the pancreas with erosion in the small intestine, partial intestinal obstruction, 
metastatic carcinoma in the liver and pleural adhesions (left apex). 

Case 31.—F. I. V., an American woman, aged 41, was admitted to the hospital 
on April 24, 1924, with the complaint of stomach trouble. Her symptoms were a 
loss of 17 pounds (7.7 Kg.), dull pain in the region of the left costal margin and 
constipation of three and one-half months’ duration. The results of examination 
were negative. The temperature was 98 F. The leukocyte count was 5,700, and 
the hemoglobin, 100 per cent. Roentgenograms of the gastro-intestinal tract 
and gallbladder and a pyelogram were negative. The patient was discharged 
without a diagnosis, but was readmitted on July 10, 1924, with the complaint of 
jaundice, abdominal pain and enlargement of the abdomen. Her symptoms were 
pain and pressure in the epigastrium radiating to the back and to the front of 
the chest and made worse by food or by lying down, nausea, vomiting, anorexia 
and loss of 47 pounds (21.3 Kg.) in the preceding six months, and jaundice for 
three days. Examination showed moderate emaciation, moderate jaundice, small 
areas of hemorrhage into the skin and marked ascites. The temperature was 
99 I’. The leukocyte count was 7,600, and the erythrocyte count, 5,600,000. There 
was a trace of bile and occult blood in the stools. The clinical diagnosis was 
carcinoma of the pancreas. Exploratory laparotomy was performed on July 12 
by Dr. Cheever, who made the following observations: “About 7 liters of straw 
colored fluid were removed. The liver, stomach, small and large intestine, pelvic 
viscera, kidneys and spleen were normal to palpation. The head of the pancreas 
was occupied by a hard mass which was continuous with a more nodular mass 
in the region of the celiac axis. There were no implantations in the peritoneal 
cavity, and no glands were accessible. The gallbladder was distended.” Death 
occurred on Aug. 15, 1924. Autopsy was performed by Dr. Pinkerton and 
Dr. Oughterson. 

The pathologic diagnoses were: carcinoma of the pancreas with metastases 
to the liver, lungs, peritoneum and mediastinum; biliary stasis; ascites; com- 
pression of the portal vein; central necrosis of the liver; cysts of the kidney; 
healed tuberculosis of the bronchial lymph nodes, and accessary spleen. 

Case 32.—H. S. D., an American, aged 60, was admitted to the hospital on 
\ug. 13, 1925, with the complaint of pain and jaundice. His symptoms were a 
loss of 15 pounds (6.8 Kg.) during the past three months; a constant dull ache 
in the epigastrium with attacks of sharp severe pain in the right upper quadrant 
radiating to the umbilicus, left upper quadrant and, to a slight extent, to the back, 
accompanied by nausea and weakness for two months, and progressive jaundice 
for one month. Examination showed slight emaciation, moderate jaundice, a 
palpable liver and a distended gallbladder. The temperature was 98 F. The 
leukocyte count was 13,600, and the hemoglobin, 80 per cent. The stools were 
clay colored. The clinical diagnosis was carcinoma of the pancreas. Cholecysto- 
duodenostomy was performed on August 15, by Dr. Cheever, who made the 
following observations: “The gallbladder was very much distended. The head 
of the pancreas presented a hard nodular mass twice the thickness of the normal 
gland. No involved lymph nodes could be found. The stomach and pylorus 
were normal. There were several small nodules on the surface of the liver that 
were typical of carcinoma metastasis. There were no gallstones in the gallbladder 
or gallducts.” The patient was discharged relieved. 

Case 33.—E. L. S., an American woman, aged 70, was admitted to the hospital 
on Aug. 27, 1925, with the complaint of pain in the stomach and back. Her 
symptoms were attacks of dull, pressing pain in the epigastrium radiating through 
to the back and unassociated with food, loss of 30 pounds of weight (13.6 Kg.) 
and anorexia for eight months. Progressive jaundice and weakness had been 
present for three weeks. Constipation had increased and gaseous eructations, 
nausea and vomiting had accompanied the attacks of pain. Examination showed 
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marked emaciation and weakness, moderate jaundice, a palpable liver, a distended 
gallbladder and fluid in the abdomen. The temperature was 97 F.; the pulse 
rate, 102. The leukocyte count was 25,000, the erythrocyte count 4,600,000, and the 
hemoglobin, 60 per cent. Roentgenograms of the gastro-intestinal tract, kidney, 
gallbladder and chest were negative. The Wassermann reaction was positive. 
The clinical diagnosis was carcinoma of the pancreas. Death occurred on Aug. 31, 
1925. Autopsy was performed by Drs. Connors and Blosser. 

The pathologic diagnoses were: adenocarcinoma of the head of the pancreas 
with extension into the stomach and duodenum; metastases to the peritoneum, 
liver and retroperitoneal glands, and obstructive jaundice. 


INCIDENCE OF THE DISEASE AS REGARDS SEX AND AGE 
Sex —Of the thirty-three cases, eighteen occurred in men. The pre- 
dominance of men over women in the incidence of pancreatic cancer is 
not so striking here as in most other reported series. Table 1 indicates 
that almost twice as many men are affected. 


TaBLe 1.—Carcinoma of the Pancreas in Relation to Sex as Shown 
in the Literature 


Author Men Women 
Mirallie..... : , - ; = 69 35 
Da Costa.. i 24 13 
Boldt...... - ; ie . 35 21 
Speed..... ; rede ‘ 36 16 
Futcher....... aa - 22 9 
Ancelet... : ee 102 59 

Total...... 288 153 


TaBLe 2.—Cases of Carcinoma of the Pancreas in Relation to Age 


Age in Years Oser’s Series Brigham Hospital Series 
Oh SA ; artes af 1 0 
11 to 20..... careub + 1 0 
ie ee Sia wetateras : 3 0 
31 to 40... P 4 A 14 2 
41 to 50.... wwe cae 19 9 
on tO Gi..... F 20 12 
@ to TH...5.5 et =P ‘ 10 6 
th tO @...... ‘ . we ne Warnereed 4 4 


Bashford found 526 cases among 33,788 autopsies on men and 474 
cases among 50,660 autopsies on women. 

Age.—The ages in the thirty-three cases ranged from 33 to 76 years 
with an average of 56.5 years. The average of the men was 57.5 and 
the average of the women was 55 years. The distribution of the cases 
in the different decades is given in table 2. 

The age icidence is comparable to that of cancer in general, the dis- 
ease occurring in rare instances in children. Herringham reported a 
case in a girl aged 2 years. 

ETIOLOGY 

The cause of carcinoma of the pancreas lies in the obscurity of the 
etiology of cancer in general. In accordance with the theory of chronic 
irritation, chronic pancreatitis, syphilis and alcohol have been suggested 
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as possible factors, but with little evidence. Ewing '> suggests that 
tumors might sometimes arise from the accessory glandular tissue. 
Horgan ’* endeavored to establish a relationship between carcinoma 
arising in the islands of Langerhans and the chronic pancreatitis which 
is often found in cases of peptic ulcer. In 262 pancreases showing 
chronic fibrotic changes he found hypertrophic islands in forty-eight. 
Histologic study of the enlarged islands revealed hyperplastic epithelium 


with little or no ditferentiation and in some cases evidence of migration. 


He points out that the three stages of neoplasia described by McCarty 
are present. The past histories of the Brigham Hospital cases were on 
the whole negative, revealing no clue to an etiologic factor. One patient 
had had gallstones and three others had had digestive troubles, which 


might possibly have been due to peptic ulcer. 


SYMPTOMS 

The most common symptoms in the thirty-three cases studied were. 
in the order of their frequency: cachexia—including loss of weight. 
irexia, Weakness and anemia—yjaundice, pain, nausea with or without 
vomiting, indigestion and constipation. In his series, Speed found 
cachexia in 9O per cent, jaundice in 80 per cent and pain in 61 per 
cent of the cases. Although cachectic symptoms are the most frequent, it 
is usually jaundice or pain that causes the patient to seek medical advice. 
In seventeen of the thirty-three cases the chief complaint was jaundice, 
and in nine it was pain. Four patients came to the hospital because of 
indigestion, while one complained of swollen glands, one of hematuria 

nd one of pallor. 

Cachexia.—Cachectic symptoms occurred in twenty-nine of thirty- 
three cases and were as a rule extreme and out of all proportion to the 
size of the growth. This is probably due to the obstructive jaundice 
which commonly occurs, a complication which greatly depresses the 
appetite as well as interferes with the absorption of food. 

Loss of Weight: Loss of weight is the most outstanding of the 
cachectic symptoms and was present in twenty-eight of thirty-three 
cases. In at least twenty-two cases it was the first symptom noticed 
by the patient. The amount of weight lost is usually large. In the 
series of thirty-three cases the greatest loss at the time the patient was 
admitted to the hospital was 50 pounds (22.7 Kg.) ; the average loss, 
28 pounds (12.7 Kg.). In each of seven cases there was a loss of 40 
pounds (18.1 Kg.) or more. The rate at which the loss in weight takes 
place is usually strikingly rapid. In one instance there was a loss of 41 

18. Ewing, James: Neoplastic Diseases, Philadelphia and London, 1922, p. 702. 


19. Horgan, E. J.: The Histogenesis of Carcinoma in the Islets of the Pan- 
creas, J. Lab. & Clin. Med. 5:429 (April) 1920. 
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pounds (18.6 Kg.) in six weeks. The average rate of loss in weight 


for the group was estimated at 5 pounds (2. 


3 Kg.) a month. Futcher 
found rapid and extreme emaciation in twenty-nine of thirty-one cases. 

Anorexia: Loss of appetite is a common symptom, occurring in 
twenty cases. It is particularly severe when there is jaundice. 

Weakness: Loss of strength practically always accompanies a 
marked loss of weight and was complained of twenty-one times. 

Jaundice.—Jaundice, the second most common symptom, is obstruc- 
tive in type and characterized by its extreme degree and progressiveness. 
Unlike the intermittent jaundice which frequently accompanies obstruc 
tion of the common duct by gallstones, the jaundice of pancreatic 
malignancy once begun progresses relentlessly until in some cases the 
so-called “black” jaundice is produced which may be so pronounced that 
the patient may be mistaken for a negro. When the jaundice has per- 
sisted for many weeks, the pigments deposited in the exposed tissue of 
the face and hands become changed by the action of light to a dark 
greenish hue which may be almost black. 

Itching of the skin was present in one third of the cases. 

In 60 per cent of the normal persons the common bile duct is com- 
pletely surrounded at its lower end by the head of the pancreas. In the 
remaining 40 per cent the duct lies in a groove between the gland and 
the doudenum. Since a large proportion of pancreatic tumors occur in 
the head of the pancreas, the common duct is apt to be occluded early 
by outside compression, by infiltration of the duct wall or by growth into 
the lumen of the duct. Jaundice may also be produced by obstruction 
of the hepatic duct by a metastatic nodule in the liver, even though the 
primary growth is in the tail of the pancreas (case 15). The occlusion 
of the duct is apt to become complete in a short time, so that bile is 
fotally excluded from the intestine. In sixteen of nineteen cases of 
jaundice, bile was totally absent from the stools. Parmentier and 
Chabral call attention to the fact that the jaundice is not a dissociated 
jaundice, but that the bile acids and bile salts are retained as well as the 
bile pigments. They also state that the jaundice may decrease in the 
last weeks of life owing to a damaged liver and resultant acholia. In 
three of the cases in the Brigham Hospital there was a possibility of 
some reduction in the degree of jaundice, but in no case was the jaundice 
definitely intermittent. 

Jaundice occurred in eighty-three of the 113 cases collected by 
Mirallie and in twenty-three of the thirty-one cases reported by Futcher. 
They both state that it is often the first symptom. In the thirty-three 
cases from the Brigham Hospital, jaundice occurred twenty-five times. 
In three instances it was the first symptom to appear, and in eleven cases 
it was the second. 
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Pain—Pain was a prominent symptom in twenty-one cases. 
It was the first manifestation of the disease in four instances and the 
second in three. Speed reported that pain was severe in 61 per cent of 
fifty-two cases. It was an important symptom in fifty-six of 113 cases 
collected by Mirallie and in twenty-five of the thirty-one cases in the 
Johns Hopkins Hospital. 

In general there are three types of pain associated with cancer of 
the pancreas. One type is a steady, dull, severe, midepigastric pain 
radiating to the lower part of the back. Another type occurs in 
paroxysms of severe pain beginning near the umbilicus and radiating to 
the back and front of the chest, and a third type is a colicky pain in 
the right hypochondrium sometimes radiating to the right subscapular 
region, fairly similar to gallstone colic. Mirallie describes the pain of 
pancreatic carcinoma as occurring in paroxysms of severe, sharp pain, 
boring or tearing in character, present in the entire epigastrium and 
radiating to the back at the level of the twelfth dorsal and first lumbar 
vertebrae. It may also radiate to the front of the chest, abdomen and 
lower limbs. The paroxysms are sometimes brought on by food and 
sometimes by lying down. Several cases have been reported in which 
the patient had the pain only when he lay on his back, and was relieved 
when the body was flexed. Vomiting may accompany the pain, which 
may last for an hour or for any irregular period of time. There 
are several different theories of the mechanism of the pain production. 
Lucron *° believed that the paroxysms were produced by pressure on the 
celiac plexus by the tumor mass. The pain has also been attributed to 
bile stasis and to pancreatic obstruction. Speed noted that the pain was 
relieved in many of the patients on whom cholecystostomies or chole- 
cystenterostomies were performed. In thirteen of the thirty-three cases 
the first type of pain was present. In all thirteen the head of the pan- 
creas was occupied by a tumor, and also in ten of the thirteen instances 
the pain had been present for several weeks before the onset of jaun- 
dice. In the remaining three, jaundice did not appear. There was 
radiation of the pain to the lower part of the back in eleven of the 
thirteen cases. In six there was a definite relationship between the pain 
and the position of the body, the pain being worse when the patient was 
lying down and relieved by sitting up or by flexing the body. 

The paroxysmal type of pain occurred in five cases. The head of the 
gland was occupied by a tumor in three cases, the body in one and the 
entire pancreas in one, and the tumor masses were larger than the aver- 
age tumor found. In all five the onset of pain was earlier than the onset 
of jaundice. The radiation of the pain was to the front of the chest in 
two cases and to the back in two cases. 





20. Lucron, quoted by Mirallie (footnote 5). 
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In three cases colic occurred in the right upper quadrant. The head 
of the pancreas was occupied by tumor in all three, and jaundice was 
present in all, having preceded the pain in two. The gallbladder was 
distended in all three, but there were no gallstones. 

Apparently one patient may suffer from two types of pain. He may 
have the constant, dull, epigastric pain, and he may occasionally have 
atttacks of the paroxysmal variety. 

Nausea and Vomiting—Nausea with or without vomiting was an 
important symptom in twenty of the thirty-three cases. It is a common 
accompaniment of attacks of pain or distress, and sometimes the patient 
suffers from almost constant nausea. Stimulation of the branches of 
the vagus has been suggested as one cause of nausea and vomiting. 
Vomiting may be secondary to intestinal or pyloric obstruction. In case 
2 the patient vomited large quantities of stomach contents, and at autopsy 
the stomach was found to be enormously dilated. Undoubtedly the 
exclusion of bile and pancreatic secretion from the intestine, together 
with the reduction of gastric acidity, is responsible for considerable 
nausea and vomiting. 

Gastro-Intestinal Distress —Epigastric distress not amounting to real 
pain is a common complaint. Seventeen of the thirty-three patients 
gave a history of this symptom. One of the most common descriptions 
is that food seems to stick in the stomach and lies there as a heavy mass 
in the midepigastrium. Oppression, heartburn and constriction about 
the chest were other terms by which the patients described this symptom. 
Gaseous eructations sometimes accompany the distress. 

Intestinal Disturbances.—Constipation is the rule, being definitely 
brought on or increased in sixteen cases. In no case was there a com- 
plaint of diarrhea. Constipation is a well known sequel of a lack of 
bile in the intestine, but even in the cases without jaundice constipation 
was almost a constant observation. 

Edema.—Edema of the legs occurred in ten cases, in three of which 
a partial obstruction of the vena cava was found. In two, cardiac weak- 
ness was apparently the cause, and in one, in which the edema was 
confined to one leg, there was an intercurrent thrombosis of the liliac 
vein. In the remaining four, no anatomic explanation was found, and 
the edema can probably be ascribed to inanition. 

Ascites ——Free fluid in the abdomen was present in three cases. In 
one there was cardiac decompensation, in another the fluid was due to a 
generalized carcinomatosis of the peritoneum, and in the third there was 
obstruction of the portal vein. Speed reported ascites in 20 per cent of 
his series. Cases of chylous ascites due to obstruction of the thoracic 
duct by cancer of the pancreas are not rare in the literature. 
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Hematuria—Bloody urine was the chief complaint of one of the 
patients. In this case the carcinoma was situated in the tail of the pan- 
creas but had metastasized to the wall of the urinary bladder. Another 
patient showing hematuria was found to have generalized carcinomatosis 
involving the left kidney. Cases have been reported of involvement of 
the left kidney by direct extension of the tumor growth from the 
pancreas. 

Other Symptoms.—Mirallie states that among the rarer symptoms 

re multiple hemorrhages, purpura, melena and phlegmasia alba dolens. 
Speed reports hemorrhage as a frequent symptom probably due to rup- 


tured varices of the gastro-intestinal tract. 


PHYSICAL SIGNS 
Emaciation is the most common physical observation. This was 
bserved in twenty-four cases, in two of which the degree of emaciation 
is recorded as extreme; in seven, as slight. 

Jaundice.—Jaundice was observed at the first examination in twenty- 
three cases, and in two others it developed after admission to the hos- 
pital. The jaundice was of extreme degree in thirteen cases. 

Pigmentation of the Skin.—According to Parmentier and Chabral, 
there may be a brownish pigmentation of the skin, particularly over the 
epigastrium, similar to that in Addison’s disease. This is due either 
to an invasive destruction of the suprarenal or to an irritation of the 
splanchnic sympathetic nerves. 

Liver.—Because of the usually associated emaciation, the abdominal 
organs are, as a rule, easily palpated. The liver was felt in twenty-six 
cases, in fifteen of which it was definitely enlarged. The enlargement 
was due in most cases to bile stasis, Bard and Pic having pointed out 
that the liver metastases are usually small instead of bulky. A metastatic 
nodule can rarely be felt through the abdominal wall, and the liver edge 
is usually not tender. Muirallie reported the liver enlarged in seventeen 
of 113 cases, and stated that the enlargement tended to disappear in 
the course of the disease owing to destruction of the liver tissue. 

Gallbladder.—A dilated gallbladder was felt in fifteen of twenty- 
three cases of jaundice; it was dilated in two of the remaining eight 
cases, but was not felt at examination. In one instance the gallbladder 
had been removed previously for gallstones, and in two others the gall- 
bladder was thickened and showed evidence of a chronic cholecystitis. 
In one case the jaundice was due, not to obstruction of the common duct, 
but to compression of the hepatic duct by a metastatic nodule within 
the liver substance. In another case the operative note does not describe 
the gallbladder, and in the remaining case the operator described the 
gallbladder as distended but not dilated. 
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Bard and Pic noted the frequency of a palpable gallbladder in 
jaundice associated with carcinoma of the pancreas, and later Cour- 
voisier pointed out its value in the differential diagnosis between com- 
mon duct obstruction due to malignant disease and that due to gallstones 
( Courvoisier’s law ). 

Futcher reported a dilated gallbladder in twenty-one of twenty-three 
cases of jaundice, and in one the gallbladder was ruptured. 

Characteristically the dilated gallbladder is felt as a hard, rounded, 
smooth mass about the size of an egg, situated in the right upper 
quadrant distinct from and below the liver edge and descending with 
inspiration. 

Tumor Mass.—A tumor mass, which was not the gallbladder, was 
felt in nine of the thirty-three cases. Characteristically the mass was 
hard, irregular and not large. Usually it lies in the midepigastrium but 
may be felt in either hypochondria. The mass sometimes appears ti 
move slightly with respiration. When it lies over the aorta, pulsations 
are transmitted to the abdominal wall, and if the aorta is compressed, a 
systolic bruit may be heard over the tumor. Tenderness is not a marked 
characteristic. 

Da Costa found a mass in thirteen of thirty-seven cases, Futcher 
in twelve of thirty-one and others in about 30 per cent of the cases. In 
general, it is an inconstant observation. 

Other Signs—Enlarged peripheral lymph glands was the only obser- 
vation in one case. An inconstant sign is dilated abdominal veins when 
the vena cava is obstructed. Intestinal obstruction is sometimes indi- 
cated by visible peristalsis and dilatation of the stomach. Edema and 
ascites have already been discussed, but effusion into the pleural cavities 
may result from metastatic involvement of the pleura. 

Fever.—In nineteen cases there was a low grade fever present, but 
in only three did the temperature range above 100 F. 

Pulse —Bradycardia is not a common accompaniment of the jaundice. 
In only three was the pulse rate below 70 per minute. 

Urine—Bile was present in the urine of all the jaundiced cases, 
usually in large amounts. Some albumin usually accompanies the bile, 
due to renal irritation. 

Glycosuria.—Although glycosuria has been associated with carcinoma 
of the pancreas from the first, genuine diabetes appears to be a rare 
coincidence. In only two of the Brigham Hospital cases was sugar 
present in the urine, and the amount was appreciable in only one. In this 
case there was no other symptom of diabetes. The incidence of gly- 
cosuria as found by other authors is shown in table 3. 
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Although cases of apparently genuine diabetes have been reported, 
most of the cases of glycosuria have been of the mild intermittent type. 
Several authors have noted the apparent total lack of relationship 
between the amount of pancreas destroyed and the glycosuria. Bard and 
Pic ** concluded that the cases of true diabetes were merely coincidences, 
and that a mild intermittent glycosuria sometimes resulted when a large 
part of the pancreas was destroyed. 

Since the incidence of diabetes mellitus is greatest in the fifth and 
sixth decade of life, it is not surprising that there are some cases of 
diabetes in a group of patients representing the age group in which 
cancer of the pancreas is found. In the intermittent mild type of gly- 
cosuria there are other factors besides the pancreas to be considered. 
Damage to the liver occurs both by metastastic growth and by bile stasis, 
which undoubtedly affects the carbohydrate metabolism, and it is gen- 
erally recognized that many patients with cancer have a lower glucose 


tolerance. 


Tas_e 3.—I/ncidence of Glycosuria in Cases of Carcinoma of the Pancreas 


Number of Cases of Total Number of 
Author Glycosuria Cases 
Mirallie...... , 13 nO 
Guillon 20 71 
Pearce ; 3 30 
Speed : - 3 52 
Futcher. ; 3 31 
Herringham re 1 17 


In Joslin’s ** series of 5,121 cases of diabetes, the diagnosis of cancer 
of the pancreas was made in thirteen cases. In only four of these was 
the diagnosis verified. It appears from these figures that carcinoma 
of the pancreas is no more frequent among diabetic patients than among 
any other group of the same age. 

Blood.—A leukocytosis of over 10,000 was present in fifteen of 
fifty-three cases. The differential count usually shows a moderate 
increase in polymorphonuclears. 

\n anemia of less than 4,000,000 erythrocytes was found in nine of 
twenty-one cases. In the twelve cases in which the erythrocytes count 
was not made, the hemoglobin was normal. 

In jaundiced patients the blood serum is highly colored and gives 
a positive direct van den Bergh reaction. 

Gastric Contents—Free hydrochloric acid was present after an 
Ewald meal in eleven of fifteen cases. 

21. Bard, L., and Pic, Andrien: De la glycosurie dans le cancer primitif du 


pancreas, Rev. de méd. 17:929, 1897. 


22. Personal communication from Dr. Elliott P. Joslin, Boston, 1926. 
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Stools —In the twenty-three cases of jaundice, bile was absent from 
the stools in fifteen. In two cases there was no record of an examination 
of the stools, while in the remaining six cases bile was present in at 
least small amounts. 

Occult blood was present in the stools of ten of twenty-seven 
patients. 

The amount of fat in the stools was not determined routinely, but 
in seven instances the stools were recorded as appearing to contain 
excessive fat. There has been considerable difference of opinion con- 
cerning steatorrhea. It is supposed to be the result of obstruction of 
the pancreatic duct, but the pancreatic juice is not the only digestive 
secretion concerned in fat absorption. The absence of bile retards the 
absorption of fat, and fatty stools are common in jaundice. Since 
the lipase of the pancreatic juice hydrolyzes the fat, theoretically there 
should be a relative increase in the amount of neutral fat and a decrease 
in the proportion of fatty acids and soaps. However, there is also a 
fat splitting enzyme in the intestinal juices which makes the results 
variable. Pratt, Lamson and Marks ?* obtained variable results when 
they excluded the pancreatic secretion from the intestine in dogs. The 
rate of peristalsis is another factor. 

Northrup and Herter ** studied the fat absorption in a single case of 
carcinoma of the head of the pancreas. They found that 47 per cent of 
the food fat was lost in the feces, but that there was no appreciable 
increase in the proportion of neutral fat. 

If over 30 per cent of the dry weight of the feces is found to be 
fat, it is an indication of malabsorption of fat. According to Parmentier 
and Chabral, microscopic examination of the stools in pancreatic obstruc- 
tion should show muscle fibers and vegetable cells which appear to be 
soaked in oil. Undigested nuclei in the muscle fibers are supposed to 
be particularly significant. 

Roentgen-Ray Examination—Roentgen-ray examination of the 
gastro-intestinal tract is of little positive value in diagnosis. In 
thirteen cases examined, the roentgenologist was unable to make the 
correct diagnosis in a single case. In Speed’s series the roentgen-ray 
diagnosis was correct in two of twenty-three cases. The chief value of 
the roentgen-ray examination is in ruling out cancer of the gastro- 
intestinal tract, which can be done with about 90 per cent of accuracy. 
When the pancreatic tumor is small, the roentgen ray cannot be expected 
to show a lesion; but when the head of the pancreas is occupied by a 
large tumor, there is a characteristic displacement of the first and second 


23. Pratt, Lamson, and Marks, quoted by Hewlett, A. W.: Pathological 
Physiology of Internal Diseases, New York and London, 1923, p. 184. 

24. Northrup, W. P., and Herter, C. A.: Carcinoma of the Pancreas, Am. J. 
Med. Sc. 117:131 (Feb.) 1899. 
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portions of the duodenum to the right, and there may be a displacement 
of the third portion downward, so that the duodenum is seen to make an 
abnormally broad sweep around the region of the head of the pancreas. 
When a tumor of considerable size is situated in the tail of the pancreas, 
a pressure deformity of the greater curvature of the stomach may be 
seen. 

Duration.—The duration of life after the onset of symptoms is 
riven by Bard and Pic as from six to seven months, by Mirallie as from 
four to five months, and by Parmentier and Chabral as from four to 
seven months. The duration depends on the rapidity of growth and on 
the degree of compression of vital structures. On the whole, the disease 


} 
} 


ul, due to the strategic anatomic position of the growth. 
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srigham Hospital cases, the time elapsing between the onset 
f the first symptom and the admission of the patient to the hospital 
varied from ten days to one year, with an average of four and three- 
tenths months. In only eight instances had the patient had symptoms 

more than six months. The duration of life after admission to the 
hospital ranged from four days to one year, with an average for thirty- 
ne cases of two and three-fourths months. In only nine cases did lite 
extend over four months. The total duration of life from the onset of 


the first symptom varied 


in thirty-one cases from seven weeks to seven- 
teen and two-tenths months with an average of seven and three-tenths 
months. Five patients lived less than three months after the appear- 


ance of the first symptom, and ten lived for more than eight months. 


PATHOLOGY 

On the whole, death occurs before the tumor has grown to a large 
size, but in ten of the thirty-three cases the tumor mass was large 
enough to measure at least 6 cm. in its greatest diameter. The largest 
tumor was found in case 31. It measured 16 by 9 by 7 cm. and weighed 
640 Gm. The large tumors have their origin in the body or tail of the 
pancreas. Tumors as large as a child’s head have been reported. 

The gross appearance of the tumor was described in almost every 
case as a hard, dense, lobulated, coarsely nodular mass. On section 
it is grayish or yellowish white and usually shows evidence of infiltration. 
Often there is central necrosis, which may or may not cause fever and 
leukocytosis. According to McFarland,’* some carcinomas of the pan- 
creas are soft and massive, and in rare cases they are gelatinous. 

The situation of the cancer is usually in the head of the pancreas, as 
it occurred in twenty-four of thirty-three cases. In three cases the 
body of the gland appeared to be the original site, and in two cases the 
tumor was confined to the tail. Four pancreases showed total involve- 
ment by the tumor growth. In table 4 is shown the location of the 
erowth as found in other series. 
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Since the work of Bard and Pic in 1888, two distinct histologic types 
of pancreatic carcinoma have been recognized. One type is represented 
by cylindric epithelial cells, which are thought to have their origin in 
the proliferation of the duct epithelium. The tumors of this type are 
most apt to be scirrhous in character, and sections show disseminated 


lobules in large amounts of fibrous tissue. The lobules are composed 


of many ramifications with large lumina and a wall of a single layer of 
columnar cells showing abnormal mitotic figures. In some sections the 
structure may be less tubular and show detached groups of cells invading 
the surrounding tissue. 

The second type of carcinoma arises from the parenchymal or acinar 
cells of the pancreas. The cells in this type are large, polyhedral and 
contain large round or oval nuclei. They are apt to be found scattered 
separately in a fine delicate stroma, in small groups or cords, or in 
acinar-like arrangements. There is much less fibrous tissue present, 
and sometimes the sections appear much like chronic pancreatitis. The 


I 


same characteristics and arrangements are found in the metastases. 





TaBs_e 4.—Location of the Growth in Cases of Carcinoma of the Pancreas 
Auth G H I 
Lanceraux l 
Mirallie { 
Oser... 2 
Boldt. § ) ) 


The islands of Langerhans apparently do not give rise to carcinoma, 


although Fabozzi ** concluded that all types of pancreatic carcinoma 
arise from the islet tissue. Hypertrophied islands occur which may be 
f ~ ] 1 . 1 

considered adenomatous ; these have been described by Le Comte.** He 


reported a case in which a single island was found which measured 
10 cm. in its greatest diameter. 

In eighteen cases of the Brigham Hospital series in which the his- 
tology could be studied by autopsy or biopsy, the columnar or duct 
type of cell was found in cases 4, 7, 14, 21, 22, 26, 30 and 33. The 
acinar or parenchymal cell was found in cases 2, 3, 11, 15, 16, 17, 19 
and 20. In case 31 there appeared to be a mixed histology, both types 
of growth being present. Case 28 showed a cell which was not typical 
of a pancreatic cell, and the tumor apparently originated in the gall- 
bladder. 

It was impossible to. determine any relationship between the type of 
growth and the metastatic or infiltrative activity, size of the tumor, 
location of the mass, necrosis or duration of life. 

25. Fabozzi: Beitr. z. Path. Anat. u. z. allg. Pathol. 34:199, 1903. 
26. Le Comte, R. M.: Adenoma of the Islands of Langerhans, J. M. 
Research 24:251 (Dec.) 1913. 




















26 ARCHIVES OF INTERNAL MEDICINE 


Of thirty-three cases of carcinoma, the growth was primary in the 
pancreas in thirty. In case 11 a carcinoma of the duodenum had ulcer- 
ated into the pancreas so that pancreatic tissue was exposed to the 
iumen of the duodenum. The bile duct was the primary focus in case 12 
and the gallbladder in case 28. Some authors assert that secondary 
carcinoma in the pancreas is more common than primary carcinoma, and 
that the stomach is the most important primary region. Secondary 
growths usually reach the pancreas by direct extension. 

A\ large majority of pancreatic cancers show early metastases chiefly 
to the lymph nodes along the anterior border of the pancreas, bile 
ducts and the lesser curvature of the stomach and to the liver. Seven 
cases showed generalized carcinomatosis. Case 16 showed metastases 
to the brain. In no case were bony metastases discovered. The metas- 
tases are disseminated chiefly through the lymphatics, but the blood 
stream is often invaded. A spread of tumor growth downward through- 
out the peritoneal cavity is not uncommon. 

Direct extension of the tumor into the surrounding tissue was found 
in nine cases. The stomach, small intestine, common bile duct, left 
kidney, left suprarenal and large veins are the organs most commonly 
invaded. Cases have been reported that have been examples of com- 
pression of the gastro-intestinal tract, biliary tracts, portal vein, vena 
cava, aorta, splenic and mesenteric vessels, thoracic duct, left ureter 
and renal vessels. 

Erosion into the gastro-intestinal tract may give rise to serious 
hemorrhage. Ulceration about the papilla of Vater may result in the 
release of bile obstruction. In several cases it was found that although 
there had been complete obstruction of the flow of bile a probe could 
be passed into the common duct and bile could be forced into the duo- 
denum by pressure on the gallbladder, thus showing that the common 
duct is sometimes collapsed without being infiltrated. 

The portion of the pancreas that is not invaded by tumor usually 
shows the fibrous changes of chronic pancreatitis. The islands of 
Langerhans tend to persist and are found even within the tumor tissue. 
In the border region between tumor and pancreatic tissue the islands 
are often hypertrophied and much more numerous than normal, 
analogous to the conditions which are produced in animals by ligation 
of the pancreatic duct. The acinar tissue atrophies, allowing the islands 
to come closer together. 

The liver suffers from biliary stasis, central necrosis and cirrhosis. 
The liver metastases are usually small, because death occurs before they 
have time to attain a large size. 
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DIAGNOSIS 


When jaundice is present, the most important condition in the differ- 
ential diagnosis is obstruction of the common duct by gallstones. The 
jaundice in malignancy is practically always progressive and unremit- 
ting in character, while in cholelithiasis the jaundice is usually intermit- 
tent. In cholelithiasis the history 1s longer and characterized by a long 
period of attacks of indigestion, colic and fever. Cachexia is an impor- 
tant differential sign, because it is present in practically all cases of 
cancer that have progressed to the point of producing jaundice, although 
it must be remembered that large losses of weight sometimes occur in 
cases of long-standing jaundice due to gallstones. When a dilated gall- 
bladder can be palpated in the presence of jaundice of the progressive 
tvpe, the diagnosis of carcinoma is probably correct, although Cour- 
voisier’s law is not intallible. The gallbladder is occasionally dilated 
in jaundice due to a common duct stone, as was found eight times in 
twenty-four operations for this condition at the Brigham Hospital. In 
only four of the eight cases was it possible to palpate the dilated gall- 
bladder, because of the obesity of the patient and the thickness of the 
abdominal wall. Ecklins ** statistics on 172 cases of obstruction of the 
common duct due to gallstones showed the gallbladder contracted in 110, 
normal in thirty-four and dilated in twenty-eight. In 139 cases of 
obstruction not due to gallstones, the gallbladder was contracted in nine, 
normal in nine and dilated in 121. When a tumor mass can be palpated 
in the region of the head of the pancreas, or if ascites develops later, 
the diagnosis of carcinoma is more certain. 

Infectious jaundice and catarrhal jaundice are differentiated by the 
onset and course. Fever is not prominent in carcinoma unless the 
cachexia 1s marked. 

Chronic pancreatitis may cause a clinical picture similar to that of 
carcinoma, and it is difficult to distinguish between them even when the 
abdomen is open, unless the operator can find metastases in the liver. In 
chronic pancreatitis with obstruction of the common duct there is usually 
a long previous period of illness. 

It is practically impossible to distinguish obstruction of the common 
duct by carcinoma arising in the liver, gallbladder, bile ducts or ampulla 
of Vater. 

When there is no jaundice, the diagnosis is even more difficult, unless 
a tumor can be felt or unless an external pressure deformity of the 
stomach is shown by the roentgen ray. A tumor mass in the region of 
the body or tail of the pancreas is to be differentiated from carcinoma 
of the stomach or other adjacent organ, pancreatic cyst, enlargement 
of the retroperitoneal glands and abdominal aneurysm. Roentgen-ray 


27. Ecklin, Inaugural Dissertation, Basel, 1896. 
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examination by means of the opaque meal or pyelogram is valuable in 
out cancer of the gastro-intestinal tract and of the left kidney. A 
pancreatic cyst is excluded by its physical characteristics and by the 
usual absence of cachexia. General glandular enlargement is not usually 
found in carcinoma of the pancreas. A tumor mass in the pancreas will 
transmit the aortic pulsations, but the pulsations are not expansile. 

The preoperative diagnosis was correct in nine of nineteen cases of 


he Brigham Hospital series. 
SPECIAL TESTS 


at the presence or absence of glycosuria is of less 


It would seem tl 
significance than is generally supposed. A quantitative estimation of the 
content of the stools is of value but is not conclusive. 

Duodenal drainage and an analysis of the contents for bile and pan- 
creatic ferments has been particularly advocated by Crohn.** He finds 


t 


it the absence of the least trace of bile is rare, except in malignant 
obstruction. Trypsin diastase and pancreatic lapase are detected in the 
duodenal contents by the digestive action of the fluid on egg white, 
soluble starch and butter fat when incubated and compared with the 
action of a control in which the ferments have been destroyed by heat. 
Practically all of the special tests used in pancreatic disease have been 
reviewed by Decker,** and his conclusions were that none of the tests 
are reliable. Unfortunately, the duodenal contents were not examined 
in a suthcient number of the cases reported here to warrant any con- 
clusions as to its diagnostic value. In accordance with the theory that 
in pancreatic obstruction there is an absorption of the external secretion 
f the pancreas by the blood analogous to the cholemia which is found 
the obstruction of the bile tract, Wohlgemtth °° devised a test for 
amylase in the blood and urine. Since then his technic has been modified 
ind his observations of amylaemia have been confirmed by Geyelin,® 
Corbet *! and Noguchi.*°. 
TREATMENT 
The treatment of carcinoma of the pancreas is unsatisfactory. At 
rest it is only palliative and symptomatic. Exploratory laparotomy is 
nearly always indicated on the grounds of a possibly mistaken diagnosis, 
and the patient may be cured by the removal of an impacted gallstone 


28. Crohn, Burrill B.: New Growths Involving the Terminal Bile Ducts, 


Their Early Diagnosis by Means of Duodenal Contents Analysis, Am. J. Med. Sc. 
148:839 (Dec.) 1914. 


29. Decker, H. Ryerson: The Recognition of Pancreatic Insufficiency with 


Special Reference to the Loewi Test, Boston M. & S. J. 176:867 (June) 1917. 
? 


30. Wohlgentith, quoted by Noguchi (footnote 3 

31. Geyelin and Corbet, quoted by Decker (footnote 29). 

32. Noguchi, Y.: Ueber die Fermentdiognosis bei Pankreasverletzung, Arch. 
f. klin. Chir. 98:545 (May 21) 1912. 
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from the common duct. If cancer is found, it is usually comparatively 
easy to anastomose the dilated gallbladder to the duodenum, a procedure 
that opens a new route for the passage of bile into the intestine. 
Although life may not be materially prolonged, the patient is made much 
more comfortable, particularly if there has been much pruritus or gastric 
distress associated with the jaundice. The usefulness of the gallbladder 
in such situations make it unwise to remove the gallbladder during 
operations for disease of the biliary tract unless the possibility of pan- 
creatic carcinoma seems remote. 

Excision of the tumor is rarely feasible because of the early metas- 
tasis. Operation on the pancreas is extremely difficult because of the 
inaccessibility of the organ, the danger of hemorrhage and the loss of 


pancreatic juice in the peritoneum. Sutures are quickly digested by the 
pancreatic ferments, which are toxic when mixed with blood. 

Finney ** in 1910, reported a case in which he had removed a large 
tumor from the body of the pancreas. The body of the pancreas was 
removed with it, and the head and the tail of the organ were sutured 
together, packed off and drained. The patient was in perfect health six- 
teen months later. Finney found sixteen other cases of resection of the 
pancrease for primary tumor in the literature. Nine of the seventeen 
patients recovered ; in three of these the pancreas had been completely 
divided. Kausch ** advocates surgical treatment in two stages. The 
first stage is a cholecystenterostomy, and after recovery from the jaun- 
dice radical excision of the tumor, including the head of the pancreas. 
The pancreas is then implanted into the lower end of the duodenum, 
and a gastro-enterostomy is performed if necessary. Radwitz *° reports 
that the immediate mortality in radical operations for cancer of the pan- 
creas is 50 per cent, and that no patient survives more than five months. 

Successful treatment with roentgen rays has not been reported. 

605 Commonwealth Ave 


33. Finney, John M. T.: Resection of the Pancreas, Ann. Surg. 51:818 (June) 
34. Kausch, quoted by Crohn (footnote 28 
35. Von Redwitz, E.: Surgery of the Pancreas, Mtinchen. med. Wehnschr. 
61 


35 rgery 
71:1561 (Nov. 7) 1924; abstr. J. A. M. A. 8$:2053 (Dec. 20) 1924. 
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The anomaly of human bodily structure most often encountered is 
excessive storage of fat and, as a consequence, abnormal increase in 
weight. Only a few investigations have been made to ascertain the cause. 

Obesity is generally divided into two groups: endogenous and 
exogenous ; but a sharp distinction between the two has not been drawn. 
Some investigators consider as endogenous obesity only that type in 
which symptoms other than corpulence indicate an endocrine disease, 
while others are of the opinion that ultimately almost all cases of obesity 
are exogenous. However, there is much confusion on this point. It 
is certain that a regulation of the body weight takes place. When 
we consider what minimal amounts of fat must be stored per day in 
order to produce a considerable increase in weight and compare them 
with the daily intake of food, it is easily seen that this regulation must be 
delicate, so that it seems improbable that the appetite should be the only 
regulating factor. This is evident from the fact that many persons are 
induced by habit and external conditions to take amounts of food 
which cannot possibly depend exclusively on their appetite. The prob- 
lem, therefore, cannot be put as a simple addition and subtraction of the 
intake and expenditure of the organism. If the regulation by the 
appetite is disregarded, so that the person constantly eats more than 
he needs—and certainly large excesses play a role in many cases—one 
is forced to adopt the view that a regulation takes place in the com- 
bustion of the foodstuffs ; otherwise the weight of such a person would 
increase rapidly. Experience shows, however, that in spite of the con- 
sumption of large amounts of food, the weight of many persons does not 
vary. Therefore there must be a regulation independent of the appetite. 
Obesity cannot be due exclusively to overnutrition, but to a disturbance 
of the regulation of the combustive processes in the organism. Our idea 
was to investigate to what extent obesity could be considered as a 
qualitative anomaly of metabolism, more or less analogous to diabetes 
mellitus. Most previous authors have considered the problem as a 
purely quantitative question of the intake and expenditure of calories. 

As obesity frequently accompanies or is a precursor of both light 
and severe cases of diabetes, we started from the working hypothesis 
that obesity in many cases might be due to an abnormally increased 
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transformation of carbohydrate into fat. This article contains an 
experimental study of the hypothesis. 

When we planned our work, investigations by one of us (H. C. H.).’ 
were at hand. From these it seemed evident that by using the method 
which most naturally might be employed to solve the problem, that 1s, 
the determination of the respiratory quotient after the intake of carbo- 
hydrate, we would be confronted with serious difficulties. It was neces- 
sary to make several experiments on the same person within a few 
hours, and it was feared that the whole experimental method, even if 
the experiments might solve the problems, would become so difficult that 
the clinical employment of the method would be impossible. 

Therefore, we planned the following experiments. We knew from 
Krogh and Lindhard’s work * that a diet consisting mainly of carbohy- 
drates causes the respiratory quotient in the postabsorptive state to rise to 
a high level. If some persons transform a great amount of carbohy- 
drates into fat shortly after their intake, and consequently have a higher 
quotient than normally shortly after the meal, they must have a lower 
quotient than normal persons on the following morning, in the post- 
absorptive state. Hence our aim was to determine whether obese pers ms) 
living on a diet consisting mainly of carbohydrates have a lower cadaal 
in the postabsorptive state than normal persons on the same diet. 

Before describing our experiments, we must refer to the results of 
some recent work concerning the pathology of metabolism in obesity. 

Liebesny and Plaut have investigated the specific dynamic action ot 
protein in obese persons and have arrived at interesting conclusions. 
However, they do not seem to be directly related to the problems with 
which we have been dealing. Investigations by Strouse and _ his 
co-workers,® concerning which we did not have any knowledge until 
after our experiments were finished, are, however, intimately connected 
with our problem. Our investigations, in fact, confirm and supplement 
their experiments. We cannot subscribe, however, to the calculations 
and explanations given by Strouse. Their experiments were carried out 
in the following manner: The patients received test meals of the three 
main foodstuffs, after which short period respiratory experiments and 
determinations of urinary nitrogen were made. When they make their 
calculations in these experiments, the authors take it for granted that a 


1. Hagedorn, H. C.: An Apparatus for the Graphic Recording of Oxygen 
Consumption and Carbon Dioxide Output, Especiaily Adapted for Clinical 
Work, Biochem. J. 18:1301, 1924; Studies Concerning the Regulation of Blood 
Sugar, Physiological Papers dedicated to Professor August Krogh, Copen- 
hagen, 1926, p. 80. 

2. Krogh, A., and Lindhard, J.: The Relative Value of Fat and Carbo- 
hydrate as Sources of Muscular Energy, Biochem. J. 14:290, 1920. 

3. Wang, Chi Che; Strouse, S., and Saunders, A. D.: Metabolism of 
Obesity IV; Distribution of Energy Production After Food, Arch. Int. Med. 
36:397 (Sept.) 1925. 
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certain amount of nitrogen excreted in the urine corresponds to a 
certain amount of protein combusted, and from the nonprotein quotient 
they calculate how much fat and carbohydrate has been combusted 
during the corresponding period. We are, however, of the opinion that 
this treatment of the excellent and important experimental results is 
not justified. First, we cannot take it for granted that a given amount 
of protein has been combusted when the corresponding amount of 
nitrogen has been excreted, for this only shows that the protein has 
been deamidized while the rest of the molecule may be retained 
in the organism and contain large amounts of energy. It is not a 
theoretical conception, but it is a well established fact that carbon is 
retained as glycogen after the ingestion of large amounts of meat 
(Williams, Rice and Lusk,* experiments on dogs). Another objection 
is that the nonprotein quotient cannot be regarded as a definite expres- 
sion for the combustion of fat and carbohydrate; this is only possible 
when no anabolic processes take place. We must refer to the article by 
Krogh and Lindhard, the far-reaching results of whose work do not 
as yet seem to have been given sufficient attention. Strouse and his 
co-workers believe that they have shown that obese people combust less 
fat after meals than normal persons; according to their method of cal- 
culation, this means that they have found a greater rise of the quotient 
after meals in obese than in normal persons. This is just what was to 
be expected when a transformation of carbohydrate into fat takes place 
to a greater extent than in normal persons. 

Our experiments were undertaken with thirty obese patients (four 
men, twenty-six women) and sixteen normal persons (five men, eleven 
women). Further, we added from Krogh and Lindhard’s paper the 
results obtained in four normal men who were examined after being 
on a diet similar to ours (the results for these four experiments are 
given in table 1). In making the calculation of the normal weights, the 
tables of the American life insurance companies (quoted from Joslin °) 
were employed. Compared with this, the normal persons had a weight 
of between —14 and +13 per cent, and on an average —1.5 per cent. 
The obese patients had an overweight of between 92 and 11 per cent, 
an average of 44 per cent. The objection may be raised that one of the 
normal persons had greater overweight than one of the obese persons. 
The explanation lies in the fact that the degree of overweight is not an 
absolutely correct expression of the degree of obesity. Hence we have 
considered it justifiable to let the judgment of the observer be deter- 
mining, and not to alter this on account of the result of the calculation 
of the overweight arrived at later. Besides, this is unimportant for the 
final result. 

4. Lusk, G.: Science of Nutrition, Philadelphia, 1921, p. 226. 

5. Joslin, E. P.: Treatment of Diabetes Mellitus, London, 1924, p. 761. 
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TaBLe 1.—General Table of Experiments 


Obese Patients 


Predicted 
Metab- Ob- Percent- Respira- Per- 
olism served ageof tory centage 
Exp (Du Bois Metab- Devia- Quo Over 
No Subject Sex* \ge Height Weight 5%)* olisn tion tient weight 
H.-J. 1 A. H. ? $8 159 121 1.22 1.42 16 0.69 
1.4 0.70 y 
H.-J. 2 O. A. N. ° 22 156 SI 1.06 1.4 0 1.10 } 
111 111 
H.-J B g 9 165 &8 1.1 l 14 0.84 
J 0.3 $4 
H.-J. 4 E. RB. P 8 Lae 7 1.02 l 11 ).7¢ 67 
i4 7é 
wt 5 R.S 19 127 9.7 0.944 s4 g S4 
H.-J. 6 H.K y } 17 118 1.58 74 S4 


H.-J. 8 E. J 16 8 5 s ? 7 

H.-J M.N 5 70 9 1.15 ay 

5.1 Y.W 38 160 - , 7 

H. 5 4.E.E.S 2. 174 4 l 0.86 

H. 9 L.S 56 166 88 1.08 > 0 98 

fi 0.9 

H. 11 Vd 19 162 Re 1.07 114 0.74 

H. 1 A. J. H. 9 169 ‘ 122 08 { -- 
1.10 ony { 

H.18 Pa O 59 16 11 2” ) ao 
84 f 

H. 24 S 2% 158 SI 1.0% g 0.81 
1.16 8 4 

H. 2 F 43 15 “ 1.05 2 7 

H. 29 Pe 29 155 78 1.02 1.1 ) 0.78 
4 77 45 

H. 31 K. J 18 lf 78 1.02 x 87 
.O4 0.84 rR 

H I 47 160 8 1.1¢ 1 4 78 

H. 37 E. D 40) 161 70 0.98 1 2 0.91 
1.00 0.92 1 

H. 40 ae ie 8 , 4 168 7 1.28 199 9 

1.28 0.9 

H. 4 E. M 37 160 87 1.08 1% . 0.87 
1.15 ).S4 45 

H. 45 M. J l 159 78 1.18 1.04 11 2 
1.06 0.S4 47 

H. 51 K. M. J 8 1¢ 117 19 1.19 ‘ 0.77 
1 O86 70 

H. 5 ifs) g 49 155 7¢ 0.99 1.00 0.79 
1.04 0.80 97 

H. 58 Sv C 31 167 91 1.14 1.1¢ 2 0.8 
1.17 0.84 45 

H. 60 N J 48 165 111 1.30 1.31 ) .73 

Hg. 144 m. G. Ei. j 36 187 110 1.39 1.22 fi} 0.92 

Hg. 173 A. ¥. t 36 162 S4 1.1 1.2 113 0.87 
1 2 0.87 388 

*Du Bois’ standard 5 per cent is used according to A. Krogh (Boston M. & S. J. 189: 


313, 1923). 

In this column, ¢& indicates male; 9, female. 

senedict’s tables. 

Three days carbohydrate diet. 

Experiment somewhat dubious. 

# Three days carbohydrate diet (second day, R. Q. 0.731, 0.785 


mtr * 
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TABLE 1—General Table of Experiments—C ontinued 
Normals 
Predicted 
Metab- Ob- Percent- Respira- Per- 
olism served ageof tory centage 
Exp. (Du Bois Metab- Devia- Quo- Over- 
No Subject Sex Age Height Weight — 5%) olism tion tient weight 
H.-J. I rw 0) 182 78 1.26 1.23 —6 0.92 +10 
1.14 0.92 
H IV N.A J 17 70 1.16 1.14 t 0.919 3 
1.09 0.90 
H N 1 73 59 1.08 1.1¢ 8 0.95 —ll 
1.18 0.94 
H Kr e 2) TZ 63 1.09 1.12 —1 0.82** —1 
1.04 0.83 
H. ¢ B. H g 20 2 7 0.90 0.98 8 0.88 +12 
0.97 0.88 
H. 64 4. H. 160 OO 0.96 l4 19tt 0.82 - 9 
14 0.82 
H. ¢ Cl 9 164 62 0.99 0.97 0 0.86 +13 
1.02 O.S4 
Hg k. H rol 2 Ss so 1.32 1.31 1 0.8533 +7 
1.31 0.84 
Hg S. g 1 17¢ 61 1.00 0.90 —10 0.84 —10 
0.91 0.83 
Hg. 145 H. N. 2 9 169 66 1.07 1.04 3 0.86 + 8 
1.04 0.87 
Hg I. L. = 26 169 61 0.99 1.02 2 0.85 — 3 
1.01 0.84 
Hg. 174 R. M. x 21 174 61 1.02 1.06 5 0.73 —6 
1.08 0.73 
Hg. 178 M. H. ge 7 161 ow 0.92 0.97 4 0.91 0 
0.95 0.90 
Hg. 179 K. J 5 20 169 58 0.97 0.99 + 2 0.88 0 
0.99 0.88 
Hg. 180 B. ¢ ° 21 169 54 0.96 1.04 + 9 0.84 —13 
1.07 0.54 
Hg. 181 M. R. 9 19 176 66 1.09 0.99 9 0.75 +3 
1.02 0.76 
\. K., p. 306, Feb. 12 C 42 17¢ 67 1.10 1.04 5 0.88 —10 
1.05 0.87 
R. E., p. 306, June 6 d 25 170 64 1.09 1.34 29 0.93 —3 
1.31 0.90 
O. H., p. 316, May 14 fe} 2 179 so 1.27 1.46 13 O.95§8$ +14 
1.4¢ 0.95 
A. M.N., p. 323, Feb. 2 C 24 175 63 1.10 1.22 5 0.90 +9 
1.17 0.88 
* One day carbohydrate diet (2 days R. Q. 0.811, 0.849). 
" Three days carbohydrate diet (2 days R. Q. 0.882). 
++ Eleven a. m. after three-fourths hour of repose. At work from 8:30 a. m. 


:} Four days carbohydrate diet. 


§$§ Three days carbohydrate diet (2 days R. Q. 0.92, 


0.96). 





Part of the obese people were patients in the hospital and part were 
These patients were examined without having received 
They took the following diet for two days 


private patients. 
any previous treatment. 
before the experiment, and were told to eat plentifully. 

Coffee or tea with 
(no cream). Soiled fruit. 
Lunch: Macaroni or boiled rice with tomato sauce (with a little 
Sauce without butter 


Breakfast: Toast with marmalade or honey. 
sugar Rice porridge or oatmeal porridge. 
Potatoes (boiled, roasted). 

3read with marmalade or honey. 


cheese). One egg. 


(or any kind of fat). 
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Afternoon meal: Bananas, oranges, apples or pears ; buttermilk. 

Dinner: Rice porridge with fruit juice. 100 Gm. boiled cod or 
plaice with 10 Gm. melted butter. Potatoes. Fruits, raw or boiled (nuts 
not to be eaten). 

Supper: Rice or barley porridge with fruit juice. Bread with mar- 
malade or honey. Figs, dates and other fruits (except nuts). Tea, 
buttermilk. : 

Flour, meal, fruits (except nuts), vegetables and sweets can be eaten 
as desired at any time of the day. Fish, eggs and butter must be taken 
only in the amounts prescribed. 

The determination of the respiratory metabolism was made in the 
morning or early in the forenoon, before the patient had had his break- 
fast and after complete rest for from one-half to one hour. All the 
persons who were examined breathed with a mouthpiece and nose-clip 


TABLE 2.—Results of Experiments on Normal Persons and on Obese Patients * 


Respiratory Quotient 


0.700-0.825 0.823-0.960 Mean 


Normal Persons 
Total number of single Number of single j 
determinations ....... 40 determinations 5 35 0.864 + 0.009 
13% ST% 
Obese Patients 
Total number of single Number of single ; 
determinations ....... 58 determinations 34 24 0.816 + 0.008 
59% 41% 
Difference . ; . -Sisicuceaeenends F 0.048 + 0.012 
Average overweight ...... wee ar 5% 36% 








* The experiments on normal persons and obese patients are divided into two groups, the 


one comprising the experiments in which the quotients are higher than 0.825, the other com- 
prising the quotients lower than 0.825; the average overweight for the patients in each group 
is given. 

into the apparatus at least once before the determination. This is 
important, as nervousness and uneasiness may otherwise make the results 
inaccurate. The experiments were undertaken with Hagedorn’s appa- 
ratus, which graphically records oxygen consumption and carbon dioxide 
production. Double determinations (each lasting ten minutes) were 
made on every patient. All experiments in which the curves were not 
straight were rejected, as this signifies uneven ventilation. Experi- 
ments in which the double determinations showed a greater difference 
between the quotients than 0.03 were also rejected. One set of double 
determinations was rejected in which the quotients of 1.1 and 1.12 were 
found. Probably this patient had received a meal by mistake a short 
time before the examination. Even if this experiment is taken into 
consideration, it does not alter the final result of the series. A number 
of both patients and normal persons were examined several times. Eight 
of the obese patients were examined after having been on the carbohy- 
drate diet one day and two days. The average quotient after one day 
was 0.843 and after two days 0.843. Five were examined after twa 
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days and three days on a carbohydrate diet. The average quotient was 
0.814 and 0.807, respectively. No significant difference was found for 
normal persons that had been on the diet for one, two or three days. 
In table 1 are given the experimental results after a carbohydrate diet 
generally for two days. The figures given in this table have been 
employed for the succeeding calculations. In table 2 the averages for the 
experiments on the obese patients and on the normal subjects have been 
viven, together with the mean error of the two series. As will easily be 
seen, a real difference is found, so that obese persons on an average 


have a lower quotient on a carbohydrate diet than normal persons. 
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Observations on Normal and on Obese Persons 


In the chart, the number of cases observed for each quotient is 
plotted. The upper part of the chart represents the results for the 
obese patients; the lower part represents the observations for normal 
persons. The percentage overweight for the obese is also given. It 
is remarkable to note that the phenomenon of the low  respira- 
tory quotient is related to the percentage overweight in such a 
manner that the greater the percentage overweight, the lower the quo- 
tient observed. For the normal persons the weight was also brought 
into relation with the quotient, but no dependence was found. 

As will be seen, there are two normal persons with a low respiratory 
quotient. With all the reservations necessary when so few observations 
are taken into consideration, we may suggest that these persons may be 
disposed to obesity. The two women were 18 and 20 years old. It does 
not seem unreasonable in view of the frequency of obesity to suppose 
that the anomaly ultimately resulting in obesity may be found in young 
persons who apparently are still normal. 
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The relation shown between the percentage overweight and the 
respiratory quotient on carbohydrate diet shows that the obesity is in 
some way or other connected with qualitative anomalies in the metabo- 
lism, but this does not exclude the possibility that in some types of 
obesity the low respiratory quotient is not present. If such types are 
present in our material, they have escaped recognition, since, on account 
of the large individual differences, we have been obliged to combine and 
treat the material in groups. 

SUM MARY 


A number of normal and obese persons have been examined. by 
lh? 


11] 


determining their respiratory quotients by means of a self-recor« 


oo 


apparatus after they had for two days taken a diet consisting chietly of 


carbohydrates. By this method a real difference between the mean 
respiratory quotient in obese and in normal persons has been found, the 
respiratory quotient in obese patients being lower than that in normal 
persons. The results confirm the hypothesis that obesity is due to a quali- 
tative anomaly in metabolism, 1. e., an abnormally increased transforma- 
tion of carbohydrate into fat. It has been shown that a relation between 
the percentage overweight and the respiratory quotient in obese sub- 
jects is found, patients with great overweight having a particularly low 
respiratory quotient, while the patients with less overweight have a 
respiratory quotient which is nearer or within the normal zone. 

The experiments have been undertaken partly in the third medical 
department of the City Hospital of Copenhagen and partly in the pri- 
vate laboratory of Dr. Hagedorn. 








BLOOD PRESSURE OF FOREIGNERS IN CHINA* 


JOHN H. FOSTER, MD. 


WATERBURY, CONN. 


Hypertension, unassociated with cardiac or renal disease, so common 
in other countries, is uncommon in China. Attention has been called to 
this by Cadbury,! Cruickshank,? Kilborn * and others, who have also 
shown that the average blood pressure of the Chinese is lower than the 
average for persons in other countries. In the Hunan-Yale Hospital, of 
more than 4,000 cases in the medical service department during the past 
four years, there has been only one diagnosed as essential hypertension, 
and, including the cases of nephritis and cardiac disease, not more than 
twenty with blood pressures over 160. During two years, 1918 and 
1919, of 4,940 patients in the medical service of the Peter Bent Brigham 
Hospital,t Boston, there were 236 cases of essential hypertension and 
146 cases of chronic nephritis with hypertension. 

It has been my impression and that of others on our staff that less 
hypertension is seen among the Occidentals living in China, and that 
the average blood pressure of foreigners is lower than the average 
usually accepted as normal. Little information on this point has been 
found in the journals and textbooks on tropical medicine. 

Studies on the blood pressure in India® seem to show that the 
average systolic blood pressure of the Hindus is about 100 millimeters 
of mercury, while that of the Europeans in Bengal is from 115 to 
130mm. There are conflicting reports from the Philippines. Musgrave 
and Sison,® in 1910, and Concepcion and Bulatao,’? in 1916, found that 
the blood pressure of the Filipinos was lower than the average given 
for Americans and Europeans, and that the blood pressure of Americans 
living in the Philippines was about the same as that of the Filipinos. 

* From the Department of Medicine, Hunan-Yale Hospital, Changsha, China. 

* Read before the Section of Medicine at the Conference of the China Med- 
ical Association, Peking, China, Sept. 1-8, 1926. 

1. Cadbury, W. W.: The Blood Pressure of Cantonese Students, China M. J. 
$7:823 (Oct.) 1923. 


»D 
2. Cruickshank, E. W. H.: Physiological Standards in North China, China 
M. J. 37:1 (Dec.) 1923. 

3. Kilborn, L. G.: The Blood Pressure of Szechuenese Students, China M. 
J. 40:1 (Jan.) 1926. 

4. Hospital Rep. Peter Bent Brigham Hospital, 1918 and 1919. 

5. McCay, D., quoted by Cadbury (footnote 1). 

6. Musgrave, W. E., and Sison, A. G.: Blood Pressure in the Tropics, 
Philippine J. Sc. 5:325 (Aug.) 1910. 

7. Concepcion, I., and Bulatao, E.: Blood Pressure of the Filipinos, Philip- 
pine J. Sc. 11:135 (May) 1916. 
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Chamberlain,® however, in 1912, at the head of an army board appointed 
to investigate tropical diseases in the Philippines, during a careful study 
of more than 6,000 observations on the blood pressure of 1,042 American 
soldiers and of more than 500 observations on 386 Filipino soldiers, 
concluded that, “The blood pressure of Americans residing in the 
Philippines differs but little if any from the average at home” (average 
115 mm. for from 18 to 30 years of age and 118 for over 30), and that 
there was not a tendency for the blood pressure to rise or fall with 
increasing length of residence, up to three years, the limit of their study. 
He found that the average pressure for the Filipinos was “practically 
identical with that for the group of white men” (116 mm. for from 15 
to 40 years of age). The textbooks ® refer only to Chamberlain’s work 
in their brief references to blood pressure in discussing the effects of 
the tropics on the white race. 

In 1923 the Health Committee of the Yale Mission introduced a 
uniform system of medical examinations for candidates before coming 
to China and annual examinations thereafter. In the four years’ records 
now available, there are two points that have impressed the members 
of this committee: first, that the average systolic blood pressure for the 
whole group is lower than the usual average for Americans, and second, 
that many show a definite drop in blood pressure in China as compared 
with the pressure recorded in America. 

From the hospital and health records my co-workers and I obtained 
the blood pressure of 120 men and women, all foreigners—a few 
Europeans, but mostly Americans. Persons with diseases which were 
likely to affect the blood pressure were not included. The foreign 
community of Changsha is small, which has made it difficult to get a 
larger series. The blood pressure of the men and women was almost 
identical, an average of 112 mm. for sixty-three women and 113 mm. 
for fifty-seven men. The distribution was approximately the same; so 
the results for both men and women are included in the same table. 

The blood pressure of 278 apparently healthy local Chinese was 
obtained from the Hunan-Yale Hospital and Dispensary records for 
comparison. 

In 1923, Alvarez *® reported the blood pressures in nearly 15,000 
American men and women. His results are included with ours in 
table 1. 


8. Chamberlain, W. P.: A Study of the Systolic Blood Pressure and the 
Pulse Rate of Healthy Adult Males in the Philippines, Philippine J. Sc. 6:467 
(Dec.) 1911. 

9. Castellani and Chalmers: Manual of Tropical Medicine, 1919. Byam 
and Archibald: The Practice of Medicine in the Tropics, 1921. 

10. Alvarez, W. C.: Blood Pressures in Fifteen Thousand University Fresh- 
men, Arch. Int. Med. 32:17 (July) 1923. 
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In table 2 are shown the results for a slightly different group includ- 


ing Americans and Filipinos in the Philippine Islands, as reported by 


Musgrave and Sison and by Chamberlain. Cadburvw’s figures for Can- 
- Pe Ss 








tonese students are also given in this table. 

Pas 1.—Percentage Distribution of a Series of Systolic Blood Pressures of 
Groups of Foreigners and Chinese in Changsha Compared with: 
Averages for Americans 

Blood Pressures 
SI 90 100 110 120 134 140 «150 160 Number 
te to to to to to to to to Exam- 
gy ” 109 119 129 139 149 = «159-169 ined 
I £ s (Changs! 
I 20% 2207 1¥*% 57 I 1% pa 120 
( est Is Y Duy 10 ] 27 
W 
‘ ( 18 “a OF 10" ” 1 1 9,000 
Me l 1s l wy l 6.000 
\ 
2 els ‘id 1f 6 3 2 15,000 
2 ercentage Distribution of Blood Pressures of Groups in the Philippines 
md of Some Cantonese Students 
Blood Pressure 
71 §1 91 101 111 121 131 141 151 Number 
te to to to to to to to and Exam- 
si) OO 100 110 120 130 140 150 Over ined 
if ) S¢ 
pines)® ¥% 29% 37% 21% y 2% 1% 992 
Fil os’ 7 26% 34% 19% 7% 2% 4% 366 
Fx i, 17 34 IN 1s 7% 2% 97 
( tones 
over 2 4% 12% 38% 22% 1% 7% ? 
BLE 3.—The Average Systolic Blood Pressures for Different Racial Groups as 


Different Observers 


Number Average Systolic 








Groups Reported by Examined Pressure 
Philippines 
Filipino soldiers.. Chamberlain 366 115 - 116 
Filipino civilians Concepcion 697 115.6 
\merican soldiers Chamberlain 1,042 115 - 118 
India 
Hindus McCay 500 ? 9) - 105 
Europeans McCay 115 - 130 
Al erica 
Women. Alvarez 9,000 117 +10.8 
Mer BEMMONE \.6. cd shavk hems woeeastekerece cou 6,000 128.9 +13.5 
Mer Woley (J.A.M.A.55:121 [July 9] 1910 1,000 127.5 
China 
Cantonese students Cadbury 700 101 
Szechuan students... BHOOTM scsssases LiReLebema re T ees ‘ 700 111 
Hunan students.. Kao (Nat.M.J.China 8:101 [June] 1922). 261 114.5 
Hunan, adults...... Foster .... eat ‘ eveasien 278 111 +10.6 
Foreigners, Hunan.... ME «ei otuatdorkasap ties tae ekeieae 120 112 +14.7 


The average blood pressures as given by different observers for 


different racial groups of all ages are given in table 3. 


A comparison of the various reported series, chart 1, seems to show 


that for this small number, at least, the average blood pressure of the 


foreigners in Changsha, as in the Philippines, is definitely lower than 
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the figures set by Alvarez as normal for Americans, and that the average 
for the foreigners in Changsha is almost identical with that of the local 
Chinese. 

Data of thirty-four men and women, with blood pressures recorded 
in America and again a year or more later in China are shown in table 4. 
Eight do not show any change, two show an increase in pressure, but the 
remainder show a drop of from 10 to 40 mm. of mercury after living a 
year or more in China. 

There are several persons with rather striking changes: R. A. had a 
blood pressure of from 140 to 145 for several years in America; it 


dropped to 128 and 120 during four years in China. W. H. had been 





q2an« aaa Ec a SP i cava 


} | - \@-——"@ _ Foreigners, Hunan. 
Cninese, Hunan. 







jo a u+—-x Americans, (Alvarez) 
i} ot sl 4 et + 
| Qe Ft \ier U.S. Soldiers, [Philipp inlea| 
| it \ 1 Cantonese. 
4 
| 
RY 








ATTN | 
| Cry 
4 \- + a 
+——— — 
Ba +o, 
Pp | a —— | 
Comparative curves of some blood pressures given in tables 2 and 3 


refused life insurance several years before because of high blood pres- 
sure, although it was usually from about 135 to 140. This dropped to 
125 and 108 in two years in China. L. F., whose pressure was always 
around from 118 to 120, dropped each year in China—112, 102, 95 
and 88—without subjective symptoms of any weakness or any physical 
signs of hypotension. A Chinese woman physician (S. C., the report not 
included in the foregoing tables), who was born in Hawaii but who had 
always lived in the United States, had a blood pressure of 120 in 1923 
before coming to China. It dropped to 115 and to &8 this year. I have the 
reports of only two taken before, during and after furlough. The blood 
pressure of E. H. was 116 in 1923 in China, 140 in November in America 
and 128 the following year in China; that of F. H. was 120 in China, 130 
in America and 108 for the following two years in Changsha. 
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A similar series of records of the blood pressure of forty members 
of the Peking Union Medical College staff was obtained '! (table 5). 
In this series, twelve do not show any definite change, or less than 5 mm. 
up or down, only three show an increase, while twenty-five show a 
decrease. The average for the group taken in Peking is 9 mm. less than 
in America (118 in the United States, 109 in Peking). In the Changsha 
series there was a difference of from 8 to 14 mm. (121 in the United 
States, and 113 or 107 in Changsha, depending on whether the maximum 


or minimum China record was taken). 


Taste 4.—Blood Pressures of Thirty-Three Adult Americans Taken in Routine 
Physical Examinations in America and Again After a Year or More in 
Central China; Two-Thirds Show a Definite Drop in 
Blood Pressure 





Height slood Blood Change 

Years in ——-*~——_ r Pressure in Blood 

N t Age Sex China Ft In in China Pressure 
ees ikea 34 M 4 6 167 140 128, 120, 120 —2 
H. B.. 2% M 1 5 5 145 135 118 woh? 
S. I 4 F 1 5 3 115 114 100 —e 
N. B 28 F 2 5 3 120 130 110, 90 —t0 
W.B 24 M 1 6 140 116 8O —36 
J. B, 43 M 10 5 il 140 104 94, 98 —6 
s. C. 22 M 1 5 6 147 118 116 0 
i 2. 4 F 4 5 4 120 118 110, 102, 95, 88 —30 
J.F 34 M ¢ 5 9 160 110-118 118, 110 0 
M. F 21 M 1 5 10 170 122 115 —7 
L. G. 26 F 1 5 126 120 108 —12 
C.G 25 F 2 5 5 125 125 108, 105 —20 
P.G 30 M 3 5 9 160 120 120, 102, 100 —20 
R.G 30 F 3 5 3 104 102 112, 118 +16 
E.H 40 M 16 5§ il 205 140 116, 128 —12 
F. H 40 F 16 5 6 134 130 108, 108 22 
W.H 50 M 6 204 35 125, 108 —27 
C.K 25 M 3 5 9 200 130 140, 130, 125 0 
E.K 22 F 2 5 2 120 120 105, 105 —15 
J. I 2 F 1 5 1 112 114 122, 112 0 
SS 22 M 1 5 10 147 120 100 —20 
M. M.. 28 F 2 5 3 120 116 116, 100 —16 
ERS 28 F y 4 5 8 160 132 136, 122 —10 
ee x 24 M 2 6 156 112 120, 120 + 8 
R. P 36 M 10 5 7 126 120 116, 108, 95 —23 
M. P. - 35 F 10 5 4 122 120 100, 96, 92 —28 
ae met 30 M 3 5 10 200 120 124, 124 0 
a. R. . 22 M 1 5 9 128 106 104 0 
‘a Se 24 M 2 6 165 122 124 0 
y ve 2 23 M 1 5 7 128 110 110 0 
oC 2 M 2 5 10 140 112 92, 100 —12 
ow, 30 F ) 5 4 35 118 105, 95 —23 
A. W 22 M 1 5 10 146 132 112 —20 


The figures are presented for what they are worth. Most were single 
observations, but were taken in routine medical work, and when possible 
they have been verified. The records were made with Tycos, aneroid 
and Baumanometer mercury instruments, using a 12.5 cm. band. The 
auscultatory method was used as a routine. Some slight variations were 
noted in checking up the different instruments and observers. The 


11. Dr. Otto Willner, in charge of the Department of Staff Health of the 
Peking Union Medical College, through whose courtesy the figures in table 5 were 
obtained, asserts that the blood pressure of foreigners seen in practice in Peking 
tends to average around 110 or lower, rather than around 120, which is con- 
sidered normal in the West. 
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records were taken when the subject was sitting; some were taken in 
the afternoon; others in the forenoon; most were taken during the 
months of April and May. There did not seem to be any seasonal 
variation. 
COMMENT 

One does not know how to comment on the significance of such a 
small series, which would have a large probable error. How different 
would a larger series be? Do these same changes in blood pressure 
occur in all parts of China? 
TaBLeE 5.—Blood Pressure Records of Forty Foreigners Taken Before and After 


Coming to China* 


Blood Blood Change 
Pressure Pressure in Blood 
Name Age Sex in U.S.A in China Pressure 
A 25 M 122 108 14 
B 31 F 110 106 0 
©. F 132 110 2 
oO. 33 M 120 118 0 
( 36 F 120 100 20 
D 32 M 112 114 0 
D 36 F 120 120 ae 
bE. 39 M 120 108 12 
F. a M 128 110 —18 
F 33 F 120 110 10 
F 2 F 120 110 10 
ge 31 M 118 125 + 7 
G. 6 F 106 102 0 
G. 3 F 118 120 0 
G. 33 F 115 110 —sd 
G 3D F 105 100 —5 
G. 33 F 115 105 0 
|: ae 23 F 18 110 — 8 
| a) F 130 110 —2) 
H 44 M 122 118 0 
ie asa F 108 112 0 
k. 4 M 12) 1l4 6 
kK. 2 M 120 110 —10 
kK. 29 F 125 114 11 
| 23 F 100 S4 16 
K. 24 M 100 106 6 
K. 39 M 135 108 27 
L t M 115 120 ) 
| 26 F 118 WO 28 
M.. BY F 115 112 0 
ee 32 F 124 102 2 
a 32 M 112 105 —7 
S.. 42 F 121 130-114 0 
Fes 35 M 130 115 —15 
sae 28 F 130 110 20 
: A ? F 118 118 0 
\ ere 36 M 110 92 18 
Wis 2 M 125 108 17 
Wess 44 M 106 106 rT 
Ws 45 F 120 98 22 


* Over 60 per cent have a lower blood pressure in China. Only three show an increase. 


The comparative hypotension itself does not seem important, for 
even those with blood pressures in the eighties and nineties do not com- 
plain of symptoms. It apparently does not have any relation to ill 
health, change of diet, shorter hours of work or exercise, amount of 
sleep or lack of nervous tension or strain; but it may have some relation 
to the feeling some have expressed of lack of energy and capacity for 
work in China as compared with their feeling when in the “States.” 

The significance of this variation seems to be that an answer to this 
question might give some clue to the etiology and possible treatment of 
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the other and more important side of this same problem, that is, hyper- 
tension. An explanation of essential hypertension which will withstand 
rigid criticism has not yet been offered. Many cases of hypotension are 
equally unexplained. A solution of these problems might be found if 
the factors of difference in the lives of persons living in China and those 
living in Western countries could be analyzed. 

Many factors have been suggested from time to time to explain the 
low blood pressure of the Chinese: (1) smaller stature and lighter 
weight; (2) decreased capacity for muscular effort with resulting 
decrease in muscular tone; (3) some racial endocrine differences; (4) 
diet, largely vegetable, low in protein and salt; (5) climate, which lowers 
vasomotor tone, especially of the splanchnic and peripheral vessels, or 
which, by the increased secretions from the skin, causes lowered surface 
tension or possibly causes some variations in the volume and viscosity 
of the blood, and (6) the simplicity of life in China and the absence of 
nervous strain. 

None of these theories has been proved. Cadbury feels that possibly 
(1) and probably (4) and (5) are real factors. Musgrave and Sison 
lay most emphasis on (5). If it is true that the blood pressure of 
Chinese and foreigners is influenced alike, it would seem to rule out the 
question of physical stature or development and of the endocrines. So 
far as protein intake 1s concerned, there does not seem to be a great 
difference in the diet of foreigners living in China and at home. As to 
climate, Changsha is not in the tropics. The mean temperature is about 
that of Alabama and Mississippi, and any unusual absence of hyper- 
tension in those states has not been reported. Peking is in about the 
same latitude as New York City. Could it be that there is some sub- 
conscious adjustment to the unhurried life of the East that lowers the 
general tone? 

One case of essential hypertension in a Chinese is of interest in 
connection with the question of etiology. Miss T., a supervisor in the 
Nursing School, aged 38, had completed her education in America and 
had returned to China in 1922. In November, 1925, after three years in 
north China, she came to us complaining of persistent headaches and 
insomnia. The results of the examination of the heart, eves, sinuses and 
other organs, as well as urinalysis, were normal. Her blood pressure 
was 180 systolic, and 110 diastolic. Roentgenograms of the teeth, 
sinuses and heart were normal, and there was normal renal function. 
She had an intensely nervous temperament and seemed more like a 
Westerner than a Chinese in her habits and attitudes. On enforced rest 
and limitation of duties, her blood pressure dropped later to 130 and 135. 
Was it that the nervous tension was responsible for her hypertension, or 
was the high blood pressure the cause of her highstrung temperament ? 
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FOSTER—BLOOD PRESSURE IN CHINA : 


The foregoing figures and observations are presented to call attention 
to some facts which should receive further investigation. At present 
there does not seem to be any real answer as to why there is such an 
absence of hypertension in China, or any adequate explanation for the 


lower blood pressure that seems to exist.'* 


SUMMARY 


1. The blood pressure of the Chinese has been shown to be lower 
than the usual averages, and hypertension ts rare. 

2. The blood pressure of a series of Occidentals living in China 
shows that the average for foreigners is about the same as that of the 
local Chinese, and that the blood pressure of the majority of persons 
studied was lower in China than in America. 

3. An analysis of unknown factors responsible for this comparative 
hypotension may give some clue as to the cause of hypertension in other 
countries. 

12. In a recent communication, Mr. FE. F. Harris, manager of the North 
China Division of the Sun Life Insurance Company, Shanghai, has sent the 
results of the blood pressures of about 1,000 policy holders, Chinese and foreign- 
ers, for analysis. He makes the following comment: “In my opinion our experi- 
ence does not bear out the deductions which you mention. In our experience 
the blood pressure of the Chinese is considerably lower than the blood pressure 
of the Caucasian races. The blood pressure of the white races, i. e., European 
and Americans, in China, is, however, in our experience just the same as the 
blood pressure of such races in Europe and America. We also are of the opinion 
that hypertension in foreigners is just as common in China as in Western countries, 
but that hypertension is rare in the Chinese.” 








THE PATHOGENIC ROLE OF TRICHOCEPHALUS 
DISPAR (TRICHURIS TRICHIURA) 


M. FERNAN-NUNEZ, M.D. (Maprip) 


NASHVILLE, 


] 


he intestinal parasites most common in man, Is a parasite of pathologic 


importance. The majority of textbooks give few data concerning the 


pathologic changes which may be produced by this organism; some 
authors treat the matter as 1f it were not of importance, saying that the 
rganism is harmless, without offering any proof for such an affirmation. 
Chis lack of attention to Trichocephalus dispar is probably due to its 
requent association with the hookworm, the study of which has been 
such an attractive theme in biology that any symptoms due to the former 
were accepted as a result of the latter. 

My purpose is to call attention to the clinical importance of Tricho- 
phalus dispar and to review the facts obtained by various workers, in 
e hope that this may lead to further study of this important human 


asite, 


METHODS O 


STUDY 


f Helminths (Method of Leyer).—The worms are placed in 
test tube to which is added sufficient physiologic sodium chloride, and shaken 
vell in order to cleanse the mouth and other parts of the worms of earthy 
iterial The worms are then dropped into boiling alcohol (70 per cent) ; 
hocephali stretch out and die in a characteristic position They are then 
96 per cent alcohol for thirty minutes. They are immediately 
creosote until transparent and the histologic details of the 
s can be observed. Within twenty-four hours the creosote restores 
the alcohol. After the 
U per cent alcohol 








contour and any irregularities caused by 
é 


<amination in creosote the worms are preserved in 


Ova.—From 5 to 10 Gm. of feces are diluted with an equal 





t a ‘d solution of common salt and beaten well in order to free 
eggs, wl to the surface of the mixture \ slide is applied to the 
ce for fi utes in order that the eggs may stick to the glass. It 1s 


rned over by a quick movement, a cove! slip applied, and a microscopic 


xamination made. As the eggs of Trichocephalus are few in comparison with 
ose of Uncinaria, this method will render possible a positive diagnosis in many 


ases when the ordinary methods of examination would be negative. 

Unlike Oxyuris vermicularis, the eggs of Trichocephalus do not hatch out in 
the intestine of its immedate host, but are eliminated with the feces. In the 
soil the eggs begin their development; the embryos form slowly in the periphery 
of the egg, and arrive at maturation in from six to ten months. Owing to the 
thick outer covering of the egg, the embryo can resist ice, intense heat, digestion 
or putrefaction. Davarine* succeeded in preserving embryos of Trichocephalus 
in encysted form for more than five years. Ingested by a warm-blooded host 


! 
they develop rapidly, provided they have remained in damp earth or water for 
at least a month before passing to the host. Before this interval the ova will 


pass through the intestinal tract without hatching. 


From the University of Madrid Faculty of Medicine. 
1. Brumpt, E.: Precis de Parasitologie, Paris, 1923. 


generally ignored that 7richocephalus dispar, one of 
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FERNAN-NUNEZ—TRICHOCEPHALUS DISPAR 


GEOGRAPHIC DISTRIBUTION 


Trichocephalus dispar is a nematode of cosmopolitan distribution. 


It is well adapted to an environment of wet and cold earth, such as 1s 


t 


encountered in mines and forests. Statistics show that the number of 


cases of disease caused by it varies, as is shown in table 1: 


Taste 1.—Percentage of Cases Caused by Trichocephalus Dispar in Various 


Infeeted With 








Trichocephalus, 
Autopsies per Cent Investigator 
Munich... 9 Braur 
Kiel 3] Br I 
Gottingen 44} Braun 
Basle 23 Braun 
Paris aU Richard 
London 65 Henderson 
Dublin &2 Costello 
Genoa... sO Martine] 
Madrid.... 6 De Buer 
Barranquilla f Nunez 
lela (Honduras l Clark Thirteent Annual Report, United fF t 
Company Medic Department, 1924 
Coprolog x itions 
Brazil 82 Serpa 
Colombia $7 ( Re} f Bogota 2 
Colombia 4] N 
Honduras 9 Clark 
Mexico 38 Sarmiente 
Japan... 6o Fukawa 
Northern China A Young 
Philippines.. 45 Ortega 
Siam... 8 Horton 
Nigeria.. 7 Erskine 
Argentina i Castex (Prensa méd gent. May 30, 25) 
Madagascar i Blanchard 
Scotland (miners si MacPherso 
France (miners 78 Brumpt 
spain. 12 Nune 
Pexas 25 Gonzalez 


In a study of 1,336 examinations of feces of laborers in the Colom- 


bia Syndicate Hospital, Barranquilla, Colombia, | found 92 


per cent 
positive for intestinal parasites. Of the 1,336 cases studied, Tricho- 
cephalus dispar was present alone, or in association with other parasites, 
in 41 per cent. 

An interesting feature of table 2 is the negligible percentage of tape 

Q dS I 
worms. This is due to the Spanish-American custom of cooking thor- 
s 


oughly all meats that are eaten. 


TRANSMISSION OF INFECTION 

Grassi was the first to work out the method of transmission of 
Trichocephalus. Among other studies, he showed that if eggs of 
Trichocephalus dispar are injected into a human being, characteristic 
eggs of the parasite appear in the feces of the subject on the twenty- 


seventh day. 
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In order to extend the work of Gordon * carried out in suckling pigs, 
[ injected a suspension of feces containing eggs of Trichocephalus 
depressiusculus (the dog Trichocephalus) into the subcutaneous tissue 
of a dog 6 weeks of age, which on repeated previous examinations had 
been found free from infestation with Trichocephalus. Characteristic 
eggs presented themselves in the feces within five weeks and persisted 
for several months. 

Howard * observed eggs of Trichocephalus in the feces of an infant 
aged 14 days, and concluded that it was a case of intra-uterine infection. 





TABLE 2 [ppearance of Trichocephalus Dispar Alone or With Other Parasites 
m 1,536 Cases 
Aneylostomas alone (including Uncinaria : 292 
Ascaris lumbricoides ee J ‘ 142 
Trichocephalus dispar F - 160 
Ameba_ histolytica oat 48 
Strongyloides intestinales ; 8 
Cercomonas, Trichomonas and Lamblia intestinalis 6 
neylostomas and Lumbricoides. ; ; 116 
and Trichocephalus dispar 104 
and Strongyloides..... 28 
and amebas........ 26 
and Trichomonas a 6 
nevlostomas and Balantidium coli... 2 
mbricoides and Trichocephalus dispar 46 
nmibricoides and Strongyloides........... 6 
mbricoides and amebas........... yr 6 
choeephalus dispar and Strongyloides.. 7 
chocephalus and amebas. palestine 10 
mebas and Strongyloides.. aaa : 1 
neylostomas, Lumbricoides and Trichocephalus : 92 


neylostomas, Lumbricoides and Strongyloides. 4 
cylostomas, Lumbricoides and Taenla circinata.. : 2 
mbrieoides, Trichocephalus and Strongyloides 18 
mbricoides, Triehocephalus and Trichomonas. eo] 

bricoides, Trichocephalus and amebas... J 
richocephalus, Strongyloides and amebas... 2 





FO ad kd lt lt a od ee tan el ol’ ot ot dee toe bonne 


neylostomas, Lumbricoides, Trichocephalus and Strongyloides. 30 
iwylostomas, Lumbricoides, Trichocephalus and amebas........ 8 
cylostomas, Lumbricoides, Strongyloides and Oxyuris vermicularis. 2 
neylostomas, Trichocephalus, amebas and Trichomonas.................... 6 
neylostomas, Trichocephalus, Lumbricoides, Strongyloides and Taenia circinata 2 
icylostomas, Trichocephalues, Lumbriecoides, Trichomonas, amebas............. ns 10 
icylostomas, Trichoecephalus, Lumbricoides, Strongyloides and Balantidium coli 2 
neylostomas, Trichocephalus, amebas, Lumbricoides, Trichomonas and Bilharzia 2 
egative examinations ........... cane asus neers 92 

Total ‘ . aa A 1,336 


PATHOLOGY 


Trichocephalus dispar may produce its effects on its host through 
various avenues, which may be well illustrated using Pittaluga’s * classi- 
fication for parasites in general: 


» 


2. Gordon, R. M.: A Further Note on the Occurrence of Ankylostomes 
Resembling Necator Americanus Amongst Domestic Pigs in Amazonas, Ann. 
Trop. Med. 17:289 (July) 1923; Ann. Rep. Rockefeller Foundation, New York, 
1922. 

3. Howard, H. H.: A Case of Intrauterine Helminth Infection, S. African 
M. Quart., 1891. 

4. Pittaluga, G.: Enfermedades de los Paises Calidos y Parasitologia Gen- 
eral, Libreria Calpe, Madrid, 1924. 
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1. Mechanical Action: 
(a) The worm perforates the mucous membrane, inserting its slender 
cephalic process into the submucosa or muscular coat « 
tinal wall. 


f the intes- 


(b) It may penetrate the intestinal wall and encyst in the abdominal 
cavity. 

(c) It may reach the lungs within twenty-four hours and be found 
there by autopsy (G. Neshi). 

(d) With the head fixed in the intestinal wall the constant oscillatory 

movements of its body may originate intense reflexes through the 

sympathetic nervous system producing a great variety of symptoms 

in remote parts of the host. 

When it is fixed in the appendix, the peristaltic movements of the 

organ can carry the body of the worm out through the appendicular 

valve, closing it. 


(d) Through perforation of the intestinal wall pathologic organisms 
may gain access to the abdominal cavity. 
(e) The ova may serve as nuclei for calculi, especially in the appendix 
2. Direct Exspoliative Action: 
(a) Extraction of blood and lymph from the host. 
3. Indirect Exspoliative Action: 
(a) Extraction of blood and lymph deprives the host of a part of his 
aliment. 
4. Toxic Action: 
(a) Excretion of toxic products of metabolism which are absorbed by 
the host. 
(b) Injection of hemolytic enzymes in the host. 
(c) Injection of specific toxic proteins, as evinced by the great increase 
in eosinophils in the blood of the host. 


EOSINOPHILIA 

One of the constant sequelae of Trichocephalus infection, as in infec- 
tions by other parasites, is the presence of a decided eosinophilia. ‘The 
eosinophils have a specific function in the destruction of heterogeneous 
animal proteins. In infection caused by Trichocephalus, the eosinophils 
show a constant increase greater than in infections due to other intestinal 
parasites, reaching from 30 to 40 per cent in some cases. 

In order to study the comparative eosinophilia produced by different 
intestinal parasites, I examined the blood of 512 patients) who had 
helminth eggs in their feces. I made the following observations: 

(a) Ninety per cent had a definite eosinophilia; that is more than 4 per cent 
of eosinophils. 

(b) The average eosinophilia in these cases was 12 per cent 

(c) In 302 cases of infections caused by Necator americanus and Anchylostoma 
duodenale, some associated with Trichocephalus dispar, and the rest with other 
helminths, 93 per cent demonstrated an eosinophilia, averaging 10 per cent. 

(d) Of fifty-one cases of infections caused by Ascaris lumbricoides alone, 80 
per cent revealed an eosinophilia average of 8 per cent. 

(e) Forty-eight cases caused by Trichocephalus dispar alone, gave an eosino- 
philia average of 14 per cent. 
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he marked eosinophilia in infections caused by 7richocephalis 
lispar is of great interest, because it would seem to demonstrate that a 
few trichocephali are able to poison the patient in equal or greater 
degree than a large number of hookworms. 

rhe following technic is useful for greater facility and precision in 
the study of eosinophilia: Blood is obtained with a pipet for leukocytes, 
and diluted 1: 10 with 1 per cent (1 ce.) of aqueous solution of eosin; 
l per cent (1 cc.) of aqueous solution of acetone, and 10 cc. of distilled 


water. The eosinophils are seen as brilliant red granules over a pink 


HELMINTHIC APPENDICITIS 

It was Morgagni who called attention to the tendency of Tricho 
phalus dispar to localize in the cecum and appendix. Metchnikoff 
1901), before th \cademy of Medicine of Paris, directed special 
tention to Trichocephalus as a frequent factor in appendicitis. This 
event immediately led to the study of the nematode by various investi- 
gators in all parts of the world. 

Brumpt and Lucerne! found Trichocephalus in 10 per cent of 
appendixes of adults coming to autopsy, most frequently in association 
with Oxyuris vermicularis. Of twenty-one patients with appendicitis 
operated on by Oelnitz,’ eighteen patients had eggs of Trichocephalus 

the appendicular cavity. Roillet' found live trichocephali in the 
ippendix of a patient operated on after the intensive use of thymol. 
De Buen,’ in a study of the appendixes of 100 patients who had died 
from various diseases, demonstrated nematodes in six cases. 

| performed sixteen autopsies on laborers dying from various causes 
in Colombia. Ten of these showed trichocephali present. In all cases 
worms were present in the cecum, in two in the appendix, in four in 
the hepatic and splenic curvatures of the colon, in four in the sigmoid 
and in six in the rectum. One patient had two worms in the ileum. 
Some observers state that Trichocephalus loosens its hold on the intes- 


] 


within two hours after the death of the host. As the Colom- 


bian laws prohibit autopsies in less than eight hours following death, I 


tinal wal 


was surprised to find four cadavers in which the worms were still 
attached to the mucosa. 

In a review of 100 reported cases of appendicitis due to infection with 
Trichocephalus dispar and Oxvyurts vermicularis, ten were due to infec- 
tion with Trichocephalus alone. All ten occurred in patients under 14 
years of age. One of the patients with gangrenous appendicitis died ; 
the others survived, due, no doubt, to the fact that all were operated on 
early. 


5. De Buen, S.: Estudio Parasitologico de Cien Apéndices Humanos, Bol. 
de la Sociedad Espafiola de Biol., Madrid, 1916. 
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The following are clinical histories in cases diagnosed as_ tricho- 
cephaline appendicitis. ‘The patients were operated on by me in the 
Colombia Syndicate Hospital. 


Case 1—C. M., a man, aged 22, a laborer, when admitted to the hospital hae 
a temperature ot 103 F.; respirations, 24; pulse rate, 100. The leukocytes num 
bered 18,000; neutrophils, 71 per cent; eosinophils, 13 per cent ry \ 
severe recurrent pain in the right iliac region; this began three days betore 
admission and continued with increasing severity Definite symptoms of peri 
tonitis, marked muscular defense, great sensibility over the abdomen, and 
fluctuating mass in the area of the appendix were present An incision in the 
abdominal wall opened directly into an abscess, showing fecal ¢ 
and the presence of two macerated helminths, found to be trichocephali Phe 


ova of other parasites were not found on repeated examination of the fec 





Case 2.—M. G., a girl, aged 10, entered the hospital with a histor 
to that in the preceding case, but without perforation oi t ippel \t 
operation, Trichocephalus and itor americanus were found in the appendi 


The cases cited were only two of a large number of cases of append 


citis occurring in the surgical service. Frequently I have operated on 
patients with classic symptoms of appendicitis and have found appendixes 
without sufficient pathologic lesions to explain the symptoms. After 


the two cases cited, the hospital staff adopted the custom of immediatel; 


toms sugvestive of 


administering an anthelmintic to patients with sym vy 
appendicitis, with the result that there was a marked decrease in the 


percentage of cases eventually requiring operatiot 


PERITONITIS 


] ) 


It is natural that localized or general peritonitis might be produced 


1 
the 
Lil¢ 


by the perforation of other sites in the large intestine, especially at 
hepatic and splenic flexures, sigmoid and rectum, which are points of 
predilection of Trichocephalus. One case in the clinic of the Colombia 


Syndicate Hospital serves to indicate that this is true: 


Case 3.—G. O., a man, aged 20, a laborer, entered the hospital with definite 
symptoms of generalized peritonitis. The leukocytes numbered 21,000; neutro- 
phils, 75 per cent; eosinophils, 15 per cent. Laparotomy was performed. The 


intestines were markedly congested and the abdomen contained plastic exudat 
The intestines were examined carefully throughout without locating any per- 
foration or other source of the infection. 


Since we were confused over the possible origin of the peritonitis, the patient 
was subjected to careful observation. Nothing of interest was found except a 
marked trichocephaline infection. The patient was given three treatments of oil 


of chenopodium and convalesced without incident 


In the practice of medicine in the tropics it is common to encounter 
cases of peritonitis without apparent cause, and to such cases tropical 
practitioners have given the nickname of “idiopathic peritonitis.” No 
doubt many of these cases are due to infections transmitted through 
some trauma made in the intestinal wall by intestinal parasites. 

Pathologists generally maintain that germs cannot penetrate the 
intestinal mucous membrane unless there has been a solution of its 
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continuity by trauma or necrosis. For this reason, among others, 
different writers have counseled surgeons to manipulate the intestines 
with gentleness in order to prevent infection through traumatism of 
the mucosa. 

Weinberg * gave food infected with Bacillus typhosus to some 
monkeys. Those infested with intestinal parasites died; those without 
helminths lived. Studying this matter in epidemics of typhoid in Paris, 
Guiart and Garin * demonstrated that typhoid was much more frequent 
in persons with intestinal parasites than in others; and, of the parasites 
encountered, Trichocephalus was considered the most important. Indeed 
these authors attributed to Trichocephalus a decided responsibility as 
an inoculator of the bacillus of Eberth. 

The same relation of Trichocephalus to Asiatic cholera was observed 
in India by Rogers;* while my observations in connection with forty- 
two cases of bacillary dysentery in Colombia seemed to confirm the 
relationship. 

SEPTICEMIA 

Recent Japanese investigators * have demonstrated that the larvae 
of nearly all intestinal nematodes, even of Ascaris lumbricoides, penetrate 
the intestinal wall and carry out a part of the life cycle in the tissues 
of the host. It is not difficult to understand that any germ present in 
the intestinal tract might thus gain access to the blood stream. 

During my experience in Colombia there often occurred severe cases 
of lymphangitis of the legs immediately following penetration of the 


skin by hookworm larvae (“ground itch’’), with occasional instances of 


infection of the blood stream. 
DYSENTERY 
In tropical practice I frequently saw cases of a dysentery which 
presented symptoms typical of amebic dysentery, but without pathologic 
amebas in the stools. In the majority of these cases the presence of 
the eggs of Trichocephalus dispar was a marked feature. 


Case 4.—R. R., a man, aged 22, complained of intense pain in the abdomen, 
severe tenesmus and frequent bloody stools. Amebas were not found in the 
feces, but there were numerous ova of Trichocephalus dispar. The eosinophilia 
was 18 per cent. The bacillary dysentery agglutination test was negative. When 
the patient was treated with emetine his symptoms disappeared slowly, in con- 
trast to the immediate relief it affords in amebic cases. He refused anthelmintic 
treatment because he had heard that it might be fatal. 

In spite of careful diet, hygiene and reduced emetine, his symptoms soon 
became serious again, and another intensive course of emetine was given him. 

Ten days later he returned to the hospital to try the treatment with cheno- 
podium which had been recommended to him. The effect was quick and 
permanent—with the disappearance of the trichocephali, his dysentery ceased. 


6. Castellani and Chalmers: Manual of Tropical Medicine, London, 1920. 


7. Nakamura, R.: Personal communication to G. Pittaluga, Madrid, 1925. 





> 
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In thirty-two cases of pure trichocephalic dysentery studied, the 
symptoms could not be distinguished from those of amebic or bacillary 
dysentery, but examination of the stool set us right. In each of these 
cases the patients were immediately relieved by treatment for Tricho- 
cephalus dispar. 

This is a matter of great importance in the tropics where it is the 
custom to treat with emetine almost every patient who has bloody 
dysentery. Emetine cures amebic dysentery, but not trichocephalic 
dysentery. Therefore it is poor practice and unjust to submit a patient 
suffering with helminthic dysentery to a prolonged and dangerous course 
of treatment with emetine, under the belief that the patient is merely 
suffering with chronic amebiasis. 

According to my studies, approximately 30 per cent of all cases 
which clinically appear to be amebic dysentery in the tropics are of 
trichocephalic origin. These observations were made in the Magdalena 
River valley of Colombia. 

INTOXICATIONS 

That the trichocephali are capable of elaborating a toxic secretion 
which they inject into their host has been shown by Grassi in his 
excellent study of the pathologic lesions produced by intestinal parasites. 
In three cases of severe infection caused by Trichocephalus dispar, he 
discovered necrotic areas in the adjacent lymph nodes and degenerations 
in the nerves and ganglions of the area. 

By means of an aqueous extract of the heads and upper third of 
adult trichocephali, containing the salivary glands, which he injected into 
rats, he was able to reproduce lesions similar to those mentioned. 

For the purpose of ascertaining the origin of the pigment in the 
intestinal wall of Trichocephalus dispar, I performed the following 
experiment : 

Adult trichocephali were washed in physiologic sodium chloride until freed from 
all earthy material. The worms were ground in a mortar, then extracted suc- 
cessively with boiling alcohol (95 per cent), absolute alcohol and ether. The 
ether was removed quickly by filtration, and a small quantity of the residue 
placed on a slide, to which was added two or three drops of Stryskowsky’s 


solution: 
Gm. or cc. 


Hivdriodie acid’ (without Célor)... on d.cces 01.5 cnecies ..2 drops 
MSFAGIAR SCCHE AOQUEs cece tac cts yo ike vies os DoE PE AN ee l 
Ethyl alcoho! (95 per cent) ........55..... = Saree l 
PYIStiNO <WlOes cn cc cow es tis sc eee chads cians os bu ceeeee: sel 


The slide was heated almost to the boiling point for twenty seconds, and a 
solution added by capillarity under the cover-slip. When the slide was exam- 
ined with a magnification of 400 or more diameters, characteristic black crystals 
of human hematin hydriodid were seen. 


3y this modification of the Teichman test it is possible to demon- 
strate that Trichocephalus sucks the blood of its host. 
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PERNICIOUS ANEMIA 
Until the present time no well defined etiology has been accepted as 
the true cause of pernicious anemia, but the majority of investigators 
are of the opinion that it has a toxic origin, and various types of 
intoxication have been associated in its pathology. In the cases reported, 
a number have been attributed to intestinal parasites, especially 
Bothriocephalus latus. A case associated with Trichocephalus dispar 
was thus described by Lockhart: ® 
\ child of 11 years, very anemic, with poor appetite, complained of great 
bility, diarrhea, abdominal pains, and palpitation, vomiting and vertigo. 
There were splenomegaly and recurring petechiae beneath the skin. 
Hemoglobin, 22 per cent; erythrocytes, 1,200,000; leukocytes, 10,000; 


philes, 27 per cent; various megaloblasts and nucleated reds, poikilocytosis, 


eosino- 








ocytosis, polychromatophilia Color index, 1. Wassermann, negative; 
lement fixation for tuberculosis and Von Pirquet, negative. 
e urine and sputum showed no tubercle bacilli Albuminuria, marked 
es contained eggs of Trichocephalus dispa All other laboratory and 
vestigations were negative 
Receiving doses of oil of chenopodium at intervals of ten days, for 
eatments, the patient expelled 211 male and 306 female trichocephali. 
d picture rapidly improved, and at the end of four 


ir months the patient 
vas normal and in very good health. 


he primary cause of every case of pernicious anemia is without 
doubt an individual predisposition; that is, a hematic sensitization of 
endocrine, hereditary, syphilitic or tuberculous origin. 
hy 


by helminths, or other agents, acts secondarily as an excitant to per 


The intoxication 


il 
1 ] . 
nicious nemoptasia. 


URTICARIA 
\zua* included Trichocephalus dispar among the parasites which 
are capable of causing a great variety of dermatologic manifestations, 
in particular the urticaria group, and described chronic urticarias that 
vielded to anthelmintic treatment after prolonged and varied therapy 
for ordinary urticaria had failed. 


ACROCYANOSIS DYSTROPHICA 

Chis term refers to various syndromes or symptom groups of 
hematogenous origin, produced by a variety of intoxications, particularly 
those of tuberculosis and syphilis, but possibly by intestinal parasites. 
I studied the following case in the clinic of Prof. Dr. G. Pittaluga, in 
Madrid: 


A. G., a woman, aged 26, unmarried, had had trichocephalus infection 


for the 
past eight years. 


Her family history was uninteresting; her personal history 


8. Lockhart, R. S.: A Case of Pernicious Anemia of Parasitic Origin, 
West. M. Fortnightly, Denver, 1901. 

9, Azua, J. B.: Clinical Lectures in Dermatology, University of Madrid, 
Session of 1914-1915. 
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was negative, except for the occurrence of malaria eleven years beiore. The 
patient had lived in Costa Rica until the age of 20 where she had contracted the 
trichocephaliasis, and had been unsuccessiully treated for it. 

The erythrocytes numbered 3,900,000; leukocytes, 5,300; eosinophils, 18 per 
cent. The Wassermann and Sachs-Georgi reactions were negative; the von 
Pirquet and tuberculous complement fixation tests were negative; the basal 
metabolism was normal. Tuberculin treatment gave no relief 

Careful clinical examination failed to reveal any disorder, except ¢ 
of the hand resembling acrocyanosis, at times accompanied by neuralgic pains 


lermatiti 
1ermatitis 





The patient was given three treatments of oil of chenopodium intramus 
cularly; she expelled the parasites and the acrocyanosis disappeared and did 


not return for fourteen months, during whic 


1 1 


1 Sie remained under observatio! 


PURPURA HEMORRHAGICA 


\nother case from the clinic of Professor Pittaluga is interesting: 


J. M., a woman, aged 21, unmarried, gave a history of prolonged menses, 
hemorrhages from the gums and spontaneous purpuric foci in the extremities 
Nothing in the family or personal history seemed pertinent to her present 
symptoms 

The Wassermann, Sachs-Georgi and von Pirquet tests were negative; spe 
mens of sputum and urine were negative for tubercle bacilli; roentge: 
eXamination was negative Blood examination showed, erythrocytes, 4,000,00( 
hemoglobin, 80 per cent; blood platelets, 100,000; leukocytes, 6,200; eosinophils, 
14 per cent. The Arneth formula showed a shifting to the leit. The st 
contained eggs of Trichocephalus dispar 

Prolonged treatment with the roentgen rays, calcium salts, thromboplasti 
serums, endocrine extracts, vaccines and extraction of teeth and tonsilect 
gave only temporary relief. Successful treatment against Tyic/ 
cured the patient of purpura 

GOITER 
R. b., a girl, aged 16, gave a history of thyroid enlargement for 


five years, which became toxic during the past year. Exceedingly 
1 
| 


thorough clinical and laboratory examination showed only the presence 


of a toxic goiter, and Trichocephalus dispar infection. 

The patient was treated for the trichocephalus infection as a routine 
measure. In about two months her hyperthyroidism ameliorated. This 
would have been considered merely as the quiescent phase common in 
goitrous states had I not happened to read the paper by Borrel *° dealing 
with the frequent association of intestinal parasitism with goiter. 

As one of the chief functions of the thyroid is to elaborate a 
detoxifying hormone, it is not unreasonable to believe that it takes part 
at time in the battle against parasitic intoxication, with resulting 
hyperfunction. 

This case, like the others presented in this paper, has been chosen 
from a considerable number in each instance, but is not intended to be 
conclusive. I merely desire to direct attention to the possibility of 
Trichocephalus dispar as an etiologic cause in a great variety of condi- 
tions, and to disillusion those who accept it as a harmless parasite. 

10. Borrel, A.; Boez, L., and Freyze: Intestinal Parasites in Pathogenesis of 
Goiter, Compt. rend. Soc. de biol. 92:232 (Feb. 6) 1925. 
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TREATMENT 

Oil of chenopodium is the most satisfactory anthelmintic against 
Trichocephalus, as indeed against all nematodes. As Trichocephalus 
tends to lodge in the cecum and appendix, oral medication often fails 
to reach it. Therefore, in persistent cases it is advisable to inject the 
chenopodium intramuscularly or intravenously. It is thus eliminated 
largely through the intestinal tract, and the blood-sucking trichocephali 
in the appendix get the full benefit. 

\ brisk purge is always essential two or three hours after anthel- 
mintic treatment, whether by mouth or by injection. 

Chenopodium by injection, especially intravenously, is heroic treat- 
ment and should be employed only as a last resort in cases in which the 
patient fails to respond to other measures. 

Of course, a fresh, highly-purified oil of chenopodium, from a 
reliable chemical house, should be employed, and the patient's heart 
and kidneys should be carefully examined before administration. 

[ have apparently succeeded in vaccinating dogs against tricho- 
cephalus infection by means of a vaccine containing eggs and larvae of 
Trichocephalus which had been carefully ground and inactivated. A 
report of this work was published in the Journal of the American Medt- 


cal Association." 


CONCLUSIONS 

1. Trichocephalus dispar, a cosmopolitan intestinal parasite, is of 
great pathologic importance, and has not been adequately studied. 

2. In the Magdalena River valley of Colombia, 92 per cent of 
1,336 persons examined had intestinal parasites, of which 41 per cent 
were Trichocephalus dispar. 

3, Sixty-two per cent of sixteen autopsies on persons who had died 
form various causes in Colombia showed Trichocephalus infestation, 
with localization in the cecum, appendix, hepatic and splenic curvatures 
of the colon, sigmoid and rectum. 

4. The subcutaneous injection of eggs of Trichocephalus despressis- 
unculus into puppies produced an infection of the intestinal tract with 
appearance of ova in the feces. 

5. Trichocephalus dispar is a definite cause of appendicitis. 

6. Many cases of so-called tropical “idiopathic peritonitis” are of 
helminthic origin. 

7. Trichocephalus is a factor in the transmission of infections 
through the intestinal tract, due to its tendency to perforate the intestinal 
wall, resulting in peritonitis, septicemia, perinephritis and pyelitis. 

11. Fernan-Nimez, M.: A Contribution to Helminthic Therapy, J. A. M. A. 
88:903 (Mar. 19) 1927. 
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8. Approximately 30 per cent of cases commonly diagnosed as 
amebic dysentery in tropical America are of trichocephalic origin. 
Anthelmintic treatment is specific in such cases. 

9. Purpura hemorrhagica can result from intoxi¢ation with the 
hemolytic enzymes injected in the host by Trichocephalus. 

10. Acrocyanosis dystrophica, pernicious anemia, urticaria and 
goiter may be associated with helminthic infestation. 

11. The blood pigment in the intestinal mucosa of Trichocephalus 
dispar is human pigment, as can be demonstrated by a modification of 
the Teichman test. 

12. Eosinophilia is commonly more constant and of higher degree 
in trichocephalic infection than in that produced by other nematodes, 
indicating that the small number of trichocephali which are usually 
found are capable of intoxicating the host more than are the usually 
large number of other helminths. 

13. Trichocephalus is associated with the hookworm in 33 per cent 
of all cases (in the tropics). As the hookworm treatment given by 
mouth is often ineffective against Trichocephalus, the campaigns against 
hookworm are not entirely effectual unless attention is given to the 
elimination of Trichocephalus. li Trichocephalus is not eliminated, its 
symptoms may be attributed to the hookworm. This oversight has 
been one of the causes why Trichocephalus has not received the study 


which it deserves. 








THE QUANTITATIVE DETERMINATION OF BLOOD 
AMYLASE WITH THE VISCOSIMETER * 


ROBERT ELMAN, M.D. 
AND 
JOHN M. McCAUGHAN, M.D 


OUTS 


lhe presence of a starch splitting ferment in the blood of mammals 

as long been known and has been the subject of a great many experi- 

mental and clinical studies; yet its significance under normal, as well as 
under pathologic conditions, has remained somewhat of a mystery. This 
may be due partly to the lack of uniformity and relative inadequacy of 
the present methods for the quantitative measurement of the enzyme. 
In connection with other experiments on the external secretion of the 
pancreas, we became interested in studying blood amylase, and were 
impressed, as others have been, with certain practical disadvantages of, 


11) 


as well as theoretical objections to, such methods. 


METHODS 

Two general types of method have been employed in the measurement 
of blood and urinary amylase. One has been based on the disappearance 
of the original starch solution, as revealed by its failure to give an iodine 
reaction; ' the other, on the accumulation of sugar as shown by deter- 
mination of the amount of copper reduction after an arbitrary period 
of hydrolysis. Either method involves certain theoretical objections. 
\ long chain of separate reactions occurs in the diastatic formation of 
sugar from starch, and the relative activity of the enzyme toward the 
different parts of the chain remains unknown. ‘The first formation of 
sugar may occur before all the starch has disappeared; or, conversely, 
the amylase may hydrolize all the starch to dextrins before any sugar 
appears. The selection of one step, therefore, in the measurement of the 
enzyme activity means that its influence on the other steps is overlooked. 
Moreover, by these methods the measure of the enzyme has depended 
necessarily on the amount of change during an arbitrary length of time, 
since the progress of the reaction has not been followed. As Bayliss * 
points out, “When comparing the action of different strengths of enzyme 
solutions it is advisable to take as a basis of comparison the times taken 

*From the Department of Surgery, Washington University School of 
Medicine and Barnes Hospital. 

1. Wohlgemuth, J. Biochem. Ztschr. 9:1, 1908. 

2. Moeckel, K., and Rost, F.: Ztschr. f. physiol. Chem. 67:433, 1910. 

3. Bayliss, W.: The Nature of Enzyme Action, ed. 5, New York, Longmans, 
Greene & Co., 1924, p. 52. 
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to effect an equal change. This is especially important where the reac- 
tion takes place in steps, since only in this manner is it possible to have 
comparable values.” 

From the practical point of view, much difficulty is often experienced 
in selecting an end-point in the iodine reaction for starch, and, 1n our 
experience, the same specimen frequently gave widely divergent values. 
The sugar reduction method has the disadvantage of being relatively 


more time consuming, and, in the hands of otl 


ers, as we shall point out, 
has often led to conflicting results. 

By use of the viscosimeter, advantage is taken of the fact that solu 
tions become less viscous as the large molecules dissolved in them are 
hydrolized into smaller and smaller units. In this way, the activity of 
the enzyme can be studied, regardless of what part of the chain it attacks. 
By frequent readings, which are quickly and simply made, the change in 
viscosity can be followed continuously, and a curve can be plotted. In 
the case of tryptic digestion, Northrop * has reported satisfactory results. 
Recently, Davison has measured the strength of various diastase prepa- 
rations in this way; ° he has compared this method with the older methods 
of amylase estimation, and has concluded that it is the most practical and 
accurate.® In this report we shall be concerned with a more detailed 
study of its use in the case of blood amylase. 


EXPERIMENTAI PROCEDURES 


The blood from normal dogs was withdrawn from the jugular vein with a 
syringe, emptied into glass tubes containing sodium citrate (20 mg. to 10 
cc. of blood), shaken, and centrifugalized to obtain clear plasma. In some cases 
a part of the blood was allowed to clot, and the clear serum was used. The 
blood was withdrawn at various stated periods from one to six hours after 
meals, and, in a few cases, after a fast of from one to three days. The serum 
or plasma was then added to the starch solution in the viscosimeter in amounts 
up to 0.8 cc., and readings were made. 

Preparation of Starch Solution——A solution of starch was prepared by boiling 
7 Gm. of soluble starch (Lintner) of the dry powder in 70 cc. of distilled water 
and made up to 100 cc. with fifteenth molar phosphate buffer of pu 6.7. Ina 
cotton stoppered flask, the solution was autoclaved for half an hour; it was 
then filtered, and the crystal clear solution used at once. It was necessary to 
make a fresh solution each time, for, on standing, a precipitate formed. 

Viscosity Readings—Five cubic centimeter portions of the starch solution 
were placed in each of several Ostwald viscosimeters of a suitable size and 
of a bore that permitted water to pass from the upper to the lower mark 
during about twenty seconds. In such a tube, the solution of starch, prepared 
as already mentioned, took from forty to forty-five seconds to pass the same 
distance. The tubes were immersed in a water bath (with glass walls to per- 
mit observation) maintained with a thermostat at a constant temperature of 
7 Seen = 8 

The period of outflow was determined by a stop watch, the solution first 
being drawn just past the upper mark. Several control determinations 


4. Northrop, J. H., and Hussey, R. G.: J. General Physiol. 4:353, 1922. 
5. Davison, W. C.: Bull. Johns Hopkins Hosp. 37:281, 1925. 
6. Maslow, H. L., and Davison, W. C.: J. Biol. Chem. 68:75, 1926. 
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were made over a period of several minutes before the plasma to be tested was 
added. The outflow time was measured to 0.2 of a second. Readings were 
made at first as rapidly as possible, but as the reaction proceeded, only after 
every ten or fifteen minutes. The time in seconds of the initial reading was 
taken as 100 per cent and all subsequent readings after the addition of the 
plasma as percentages thereof. 
EXPERIMENTAL OBSERVATIONS 

The observations in the case of a specimen of normal serum 1s rep- 
resented in the accompanying graph (chart 1). The curve is apparently 
a logarithmic one, but calculation of AK for the monomolecular equation 
did not yield constant values, though they tended to become constant as 


the reaction pre ceeded. 
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Chart 1.—Graph plotted from determinations of the viscosity of the starch 
solution after the addition of plasma from a normal dog. 


From the practical point of view, however, it was at once apparent 
that a simple linear relationship existed between the amount of enzyme 
and the length of time required to effect a given change (20 per cent) 
in the time of flow, that is, in the viscosity. In the instance mentioned, for 
example, with 0.4 cc. of plasma, the outflow time was reduced from forty- 
six seconds to thirty-seven seconds in eighty-five minutes, and with 
O.8 ce. from forty-six to thirty-seven seconds in forty-three minutes 
The same inverse ratio was found in repeated trials on the same blood, 
as well as on blood from fifteen different dogs. To test the relationship still 
further, a specimen of blood possessing an increased amylolytic power 


was tried. This was obtained from a dog in which pancreatic obstruction 
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had occurred, and showed within a greater range the same observations 
represented in chart 2. Here it will be noted that the time required to 
cause 20 per cent reduction in outflow time for various amounts is as 
follows: for 0.05 cc., eighty-six minutes; for 0.1 cc. forty-two minutes ; 
for 0.2 cc., twenty-two minutes, and for 0.4 cc., eleven minutes. 
Formulation of Arbitrary Units—To avoid expressing the amount 
or concentration of enzyme in units of time, it seemed convenient to 
translate these values into another form. An arbitrary change of 20 
per cent in the outflow time was selected and one amylase unit defined 


as the amount of enzyme which would accomplish this change of vis- 
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Chart 2.—Graph plotted from determinations of the viscosity of the starch 
solution after the addition of plasma from a dog in which pancreatic obstruc- 
tion had occurred. 


cosity in one hour—the same term used by Northrop * in defining the 
trypsin unit. The relationship between time of change and quantity of 
amylase, as indicated by the results cited in the foregoing, follows 
Arrhenius’ rules O=-—, and by definition, U—%¢m™m™ | To 
7 I " I (in minutes) 
introduce concentration of enzyme, the factor of volume is added, giving 
as the final formula: 
60 


T\ 
in which U is amylase units per cubic centimeter; T is minutes required to reduce 


the outflow time of the starch solution 20 per cent; V is the volume in cubic 
centimeters of the enzyme sample required to effect this change. 
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Uniformity of the Amylase Content of Normal Blood —The amylase 
units contained in normal blood were relatively uniform. In all but one 
of thirteen dogs, 0.4 cc. of plasma reduced the outflow time 20 per cent 
in from sixty to one hundred minutes, or, using the aforementioned 


5s 


formula, the values were between 2.5 and 1.5 units (table 1). In cases 


ol pancreatic obstruction, as will be reported ina succeeding paper, this 
value may rise to as high as 75 units within twenty-four hours. In the 
instance represented in chart 2, it was 15 units. 

lhe influence of food, as is indicated in table 1, was almost negligible. 
Whether the animal had fasted for a day or had eaten within an hour, 


there was little deviation from the normal. 


1 week later 
3 weeks later 6 1.8 
M 1] 2.0 
M 1s dy 4 


HMC 





Comparisons between plasma and serum were made in a number of 
instances, and no difference was detected between the two, provided the 
examinations were made within an hour or two after the blood had been 
withdrawn. ‘This indicates the absence of any immediate effect from 
citrate. If the blood was allowed to stand, however, even in the icebox, 
marked deviations were found. The plasma uniformly deteriorated, 
losing 50 per cent or more of its amylolytic power within a day or two. 
The serum, for some unknown reason, retained its potency and actually 
became stronger in several instances. 

Amylase in the Blood of Dogs in Which the Total Pancreatic Juice 
Had Been Drained.—In three dogs in which intubation for the collection 
of the total external secretion of the pancreas was performed, examina- 
tion of the blood revealed the following value for the blood amylase: 
1.8, 1.5 and 2 units. 

Drainage of the total pancreatic juice under sterile conditions was 
performed by a method described elsewhere.’ 


7. Elman, R., and McCaughan, J. M.: J. Exper. Med. 45:561, 1927. 
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COMMENT 


Despite the many observations on the amylase content of human blood 


and of the blood of the dog, it is difficult to determine any degree of 
uniformity among them, mostly, perhaps, because of the many differ- 
ences in the method used. In general, there seems to be some agreement 
that blood amylase is more or less constant in the normal organism. 
Wohlgemuth,! however, found great variations in the human blood from 


more than eighty cases, and Cohen* found the value in dogs ranging 
between 13 and 67. Markowitz and Hough ® reported variations between 
9 and 25 in fifteen normal dogs. In the study of human disease, using 
the same method, Meyer and Killian ‘° found definite variations, whereas 
Lewis and Mason '' were unable to confirm them 

The method herein described does not have the theoretical objections 
already mentioned. It has proved simple and easy to carry out, and the 
readings are entirely objective. The accuracy on repeated determinations 
of the same specimen has been within 5 per cent. Specimens of blood 
from normal canines have yielded values varying between 1.5 and 2.5 
units in a series of thirteen animals. No change was observed after a 
fast, and it could not be detected that meals had any influence. 

Several possible sources of error should be mentioned. The zero 
point, that is, the initial viscosity, might be altered by the mere addition 
of serum, quite apart from its amylolytic action. The first few values. 
however, as is shown by the charts, always fell fairly close to the curve. 
The viscosity of serum, it was found, is about the same as that of the 
f the 


starch solution we were using, so that there was no alteration « 
initial viscosity in this way. In the case of urine, this was not true, and 
as will be pointed out in a succeeding paper, a correction for the zero 
point was necessary in determining the concentration of certain speci 
mens of urine containing amylase. 

The influence of moderate differences in the initial viscosity of the 
starch solution prepared at different times was considered. It was incon 
venient to adjust each solution to the same viscosity; but, in testing the 
same serum with starch solutions of various viscosities (between that 
expressed by a time outflow of forty and forty-six seconds), the cal- 
culated activity differed not more than 5 per cent. 

The significance of the blood amylase in dogs in which the total 
pancreatic juice had been drained may be surmised from the three experi- 
ments here reported, in which no reduction in the blood amylase occurred 
following several days of drainage of the total pancreatic juice. From 
this it may be inferred that if the blood amylase is of pancreatic origin, 


8. Cohen, S. J.: Am. J. Physiol. 69:125, 1924. 

9. Markowitz, J., and Hough, H. B.: Am. J. Physiol. 75:571, 1926. 
10. Meyer, V. P., and Killian, J. A.: J. Biol. Chem. 29:179, 1917. 
11. Lewis, D. S., and Mason, FE. H.: J. Biol. Chem. 44:455, 1920 
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the intestinal absorption of diastase plays little or no part in the main- 
taining of the level of the enzyme in the blood. On the other hand, 
if the ferment is resorbed from the ducts, the leading off of the pancreatic 


juice to the outside does not prevent its occurrence. 


SUMMARY 

\ method is described for the quantitative estimation of amylase 
based on the time required to effect an arbitrary reduction in the outflow 
time in a viscosimeter of a buffered starch solution. The time values 
thus obtained were found to vary in simple inverse relation with the 
concentration of amylase. An arbitrary amylase unit was selected as 
representing the concentration of enzyme capable of lowering the vis- 
cosity of 7 per cent starch solution by 20 per cent in one hour. Using 
this standard, we found that the amylase content of the plasma of normal 
dogs fell between 1.5 and 2.5 units. Fasting did not alter this range, 
and meals did not have any influence. In three instances in which the 
total pancreatic juice was draining to the outside, the amylase content 
of the plasma was within these same limits. 

The method has proved simple and easy to carry out, and would 


seem to be readily adopted for routine use. 

















TUBERCULOSIS FOLLOWING DELIVERY ORIGINATING 
FROM GENITAL TUBERCULOSIS 


ACUTE MILIARY FORM 


JOSEPH R. WISEMAN, M.D 
AND 
H. WALDEN RETAN, M.D 


SYRACUSE, WN. Y. 


Acute miliary tuberculosis has been so thoroughly studied that the 
mere citation of an additional case would not be of particular interest. 
It is well known that the disease usually originates from tuberculosis 
of the intima of a blood or lymph vessel, sometimes by the penetration of 
a caseous focus into a vessel wall. A rupture of the caseous area sud- 
denly throws millions of tubercle bacilli into the blood stream; these 
are sifted out by various organs and lead to the formation of innumer- 
able miliary tubercles. A survey of the literature shows few reported 
cases in which the disease has originated in the female generative organs 
and has been definitely influenced by pregnancy or delivery. 


REPORT OF A_ CASI 


History.—Mrs. V., aged 20, married seventeen months, five months pregnant, 
was admitted to the Syracuse Memorial Hospital on Dec. 29, 1924. A grandfather 
had died of tuberculosis; otherwise the family history was not important. The 
patient gave a past history of measles, pertussis and scarlet fever, with full 
recovery from all. She had had no operations or accidents; she did not take 
cold easily and had never been seriously ill. Menstruation began at 13 and was 
always regular, with dysmenorrhea and scanty flow. She had had one previous 
miscarriage brought on by herself a year before her admission to the hospital. 
Her last menstruation occurred five months before admission. She denied any 
interference with this pregnancy. One week previously she had had an acute 
cold and cough, but was not seriously incommoded, and was able to do her work 
about the house. Thirty-six hours before admission she noticed a slight vaginal 
discharge which became bloody the following day, accompanied by violent colicky 
abdominal pain. A few hours after entrance to the hospital, she expelled a five 
months’ fetus. During the next five days the lochia became foul and profuse, and 
the patient coughed considerably, but the result of frequent examinations of the 
chest were negative. At the end of a week the lochia diminished in amount, the 
odor disappeared and the cough lessened. However, in spite of an apparently 
good general condition, the temperature rose to 103.6 F. the day after the miscar- 
riage, and the pulse rate to 125. For more than three months the patient con- 
tinued to have a septic type of temperature, averaging 102 or 103 F. in the evening, 
with a daily variation of from 2 to 4 degrees between the low and high points. 
The pulse was constantly rapid, and the respirations averaged from 18 to 
22. After seeing the patient laugh and joke with other patients, and noting her 
good general condition, it was difficult to believe that she was suffering from 
a serious illness. 

Examination.—The patient was a slender young woman with bright eyes and 
a somewhat delicate appearance. Ophthalmic examination showed a persistent 
hyaloid artery. Results of examinations of the chest were at first negative, but 
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n March 17, 1925, a few transient fine rales were heard at the left base in the 
ary line. After this date occasional scattered rales were heard, but 


posterior axill 


no definite pathologic signs could be distinguished. Shortly after entrance 
to the hospital, an elongated mass—firm and slightly tender—was noted in the 
right lower abdominal quadrant. Examination of the vagina disclosed a sub- 





luted uterus with a thickening in the region of the right broad ligament. This 
area on the right gradually increased to the size of an orange, was apparently 


in front of the broad ligament, not tender and probably separate from the mass 


in the right lower quadrant. 

On Jan. 21, 1925, a roentgenogram of the chest showed rather dense shadows in 
the ur The markings of the lunge were rather prominent, with considerable 
stippling throughout both sides. The observation was considered suggestive of 





narked increase in the 








) a roentgenogram of the chest showed a 1 
stippling and mottling throughout the pare f the lung. The distribution 
s uniform from the apexes to the bases le appearance suggested a possible 
miliary tuberculosis 


On April 7, no change was noted in the roentgenogram of the chest. 






February 14, following a barium meal and bariunt enema, it wa 
reported that the region of the cecum failed to fill in the usual manner, and that 
( servations were rather suggestive of some abnormality in this region 
[he roentgen-ray department deserves credit for being the first to diagnosticate 
n tuberculosis in this patient 
peated blood cultures and the blood Wassermann reaction were negative. 
Numerous blood counts gave the following averages: red blood cells, 3,000,000 


é 
plus: hemoglobin, from 70 to 75 per cent; leukocytes, from 6,000 to 8,000, and 


neutrophils from 66 to 80 per cent. The differential count was normal. Toward 
the ter part of her illness the leukocyte count tended to rise moderately 
urine showed the constant presence of a faint trace of albumin and a 
moderate number of leukocytes—also found in catheterized specimens. Numerous 
nations of the sputum were negative for tubercle bacilli 
Cow f Illness and Operation.—Despite the continued septic temperature, 
the patient’s condition remained fairly good; she coughed little and was out 





on the roof when the weather permitted. The report of the roentgen-ray depart- 
ment on March 7 of possible miliary tuberculosis did not meet with general 
acceptance in view of the other observations. An increase in the size of the pelvic 





mass led to a decision to operate 

On March 26, a midline incision was made from umbilicus to symphysis. 
Vhen the peritoneal cavity was opened, an inflamed mass was found in the right 
side of the pelvis in the region of the broad ligament. Several loops of ileum 
with the omentum were firmly adherent to each other. On separating these the 





ing finger entered an abscess cavity in the region of the right broad 
ligament. This contained about 30 cc. of thick, yellow pus with the odor of 
willus coli. Only a little of the parietal peritoneum could be seen. At several 
points, however, on both parietal and visceral peritoneum were small tubercules 
or 2 mm. in diameter. The wound was closed with silkworm gut sutures and 
a cigaret drain. 





The patient made a satisfactory postoperative recovery, but the temperature 
continued to run the same septic course, entirely unaffected by the operation. The 
incision failed to heal and soon broke down. A profuse yellow discharge with 
fecal odor came from the wound, the edges of which began to gape. The patient 
commenced to decline rapidly. The pulse grew weaker, and on April 4 she became 
irrational and would not eat. On the 6th she could not see, and on the 8th she 
went into a stupor. On April 9th the head and eyes were turned to the left and 
the left pupil was larger; lateral, and at times vertical, nystagmus were noted. 
Marked internal strabismus was present on the right. Froth issued from the right 
side of the mouth. The neck was not rigid. The lungs were clear and the 
breathing was quiet. Knee jerks were absent. There were no abnormal reflexes. 
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Examination of the fundus showed no change. Lumbar puncture on April 10 
gave a negative fluid, with no tubercle bacilli demonstrable. The patient died 
on April 11. 

Autopsy.—( Performed by Dr. T. C. Wyatt, assisted by Dr. C. C. Carpenter.) 
The body was that of a fairly well developed and poorly nourished woman; 
estimated length, 155 cm.; estimated weight, 100 pounds. Rigor mortis was 
moderate. Livor mortis was moderate in the dependent parts. 1 
and nose were normal. The pupils were moderately constricted and equal. There 





were 1n fair condi 





mouth was foul. Several teeth were missing; those remait 
tion. Superficial lymph nodes were not palpable. In the 
. 





ower portion of th 
th 


abdomen, in the midline between the umbilicus and pubis, there was a longi 
tudinal incision about 9 cm. in length, the walls of w 


covered with grayish purulent material. The lower portion of the incision was 














open and was about 4 cm. wide, being packed with gauze. When the gauze was 
removed there was an opening into the peritoneal cavity, and a int 
of grayish purulent material was seen just above the symphysis wall 
was apparently not healing. The upper and lower extremities were normal 
The peritoneal cavity contained no free fluid. Scattered over the visceral and 
parietal peritoneum were elevated grayish areas, the average size of which was 
about that of a pinhead These were also scattered along the intestines and 
mesentery. There were fibrinous adhesions between the liver and the diaphragm 
and between the spleen and the diaphragm. The diaphragm extended to the 
third rib on the right and to the fourth rib on the left. The foramen of Winslow 


cavity was normal. The mesenteric ly 





was open. The lesser peritone: 

















were not enlarged. The appendix was free and without e\ les 
tube extended up to the lower portion of the cecum and was adherent t 
1 cm. above the base of the appendix was an irregular, rounded pert 
the cecum about 0.5 cm. in diameter. About 2 cm. above this and 1 
on the anterior surface of the cecum, was a similar perforatio t 2 cm: 1 
diameter. The walls of each of these were smooth and apparently not thick- 
ened. The coils of the small intestine were matted together by tibrinous adhesions. 
The remainder of the large and small intestines was without evident lesion as 
examined, with the exception of those already described Phe Ss 
retroverted and appeared dark red; between it and the bladder was a ( 
amount of grayish purulent material. 

The pleural cavities contained no free fluid. Scattered over both visceral and 


parietal pleurae were irregular, rounded, grayish, pinhead-sized, elevated areas. 
There were no adhesions around the lungs. 

Che pericardial cavity contained from 15 to 20 cc. of slightly cloudy amber 
fluid. Beneath the epicardium were reddish, pinhead-sized punctate [ 
hemorrhage. The pulmonary artery opened in situ revealed no embolt 
the parietal pericardium in the region of the right auricle was a grayi 
thickened area about 1 cm. in diameter. Otherwise the i 
without evident lesion. 

The weight of the heart was 175 Gm. The epicardium was without eviden 
lesion, with the exception of that described in the foregoing. On section, the 
valves were without evident lesion. Beneath the endocardium, more marked in 
the left ventricle, were irregular dark reddish areas of apparent hemorrhage. 
The myocardium was brown. In the region of the left ventricle there were 






apparently three or four grayish, pinhead-sized areas in the substance of the 
myocardium. 

The weight of the right lung was 350 Gm.: that of the left was 340 Gm. The 
bronchi and pulmonary vessels were without evident lesion. The lungs were 
crepitant throughout. On section, irregular, rounded, grayish areas varying in 
size from that of a pinhead to 3 mm. in diameter were seen scattered over the cut 
surface in a fairly uniform distribution. In the upper right lobe there was a 


rounded area about 2 cm. in diameter, the center of which contained a grayish, 
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moderately dry, “cheesy” material. Around the “cheesy” material the lung tissue 
was dark red. The wall of this did not appear unusually thickened. A moderate 
amount of grayish, frothy material could be expressed from the cut surface. 

The weight of the spleen was 125 Gm. Scattered over the outer surface of 
the spleen were elevated, grayish, pinhead-sized areas. On section, a few similar 
grayish areas were seen on the cut surface. The markings were fairly distinct. 

The weight of the liver was 1,125 Gm. Scattered over the surface of the liver 
were grayish, elevated areas from 1 to 4 mm. in diameter. On section, the cut 
surface of the largest of these areas appeared somewhat “cheesy.” Three or four 
pinhead-sized, grayish areas were seen on the cut surface 

The gallbladder and ducts were without evident lesion. 

The weight of the kidneys was 225 Gm. They were not unusual in their 
external appearance. On section, the markings were distinct. Scattered over the 
cut surface were a few pinhead-sized, grayish areas. The capsule stripped easily, 
leaving a smooth surface. 

The suprarenals were without any evident lesion. 

In the lower end of the ileum near the ileocecal junction there were a few 
irregular superficial yellowish ulcerations varying in diameter from 2 to 10 mm 
On one side of the larger perforation in the cecum, described in the foregoing, 
there was a similar irregular area of superficial ulceration about 8 mm. in 
diameter. With the exception of this area, the inner margins of the perforation 
showed no evidence of change. 

The pancreas was without any evident lesion as examined. 

On the peritoneal surface of the pelvic organs were numerous pinhead-sized, 
grayish, elevated areas similar to those found in other portions of the peritoneal 
cavity. In the inner third of the right fallopian tube there was an irregular per- 
foration, the tissues around which tended to be dark red. There were areas both 
in the wall of the tube adjacent to the perforated portion and in the adjoining 
tissues which were yellowish and somewhat “cheesy.” The outer two thirds of 
this tube contained a quantity of yellowish “cheesy” material, and the mucous 
membrane in this region was roughened and irregular. The lumen of the left 
fallopian tube in the distal two-thirds contained a small amount of yellowish 
“cheesy” material. At the junction of the left fallopian tube and the horn of 
the uterus there was a collection of yellowish “cheesy” material from 1 to 1.5 em. 
in diameter. The endometrium of the entire uterus was roughened and irregular, 
and presented numerous irregular, yellowish areas varying in diameter from that 
of a pinhead to from 3 to 4+ mm., which were apparently numerous small, 
irregular, superficial ulcerations. Except that it seemed slightly roughened, the 
cervix was without evident lesion. 

The aorta showed a few slightly elevated irregular yellowish areas. 

The weight of the brain was 1,275 Gm. It filled the dura without evidence 
of distention. Convolutions were visible through the dura. At the base of the 
brain and extending out for a short distance into both sylvian fissures, there 
was a small quantity of yellowish-gray exudate in the pia-arachnoid. Scattered 
along the vessels at the base of the brain, fairly numerous pinhead-sized, grayish 
elevations could be distinguished in the pia-arachnoid. On section, the ventricles 
contained slightly more fluid than usual, and it was slightly cloudy. Just outside 
and beneath the middle portions of the floor of each lateral ventricle there was 
a rounded, yellowish area from 3 to 4 mm. in diameter, the extreme periphery 
of which seemed slightly darker than the surrounding brain tissue. The brain, 
on section, was otherwise without evident lesion. 

The base of the skull was without evident lesion. 

The middle ears were without evident lesion. 

The anatomic diagnosis was: tuberculous endometritis, bilateral tuberculous 
salpingitis, pelvic abscess on the right side, tuberculous peritonitis, miliary tuber- 
culosis of the lungs, miliary tuberculosis of the kidneys, tuberculous meningitis, 
tubercles in the substance of the brain, probably tuberculous ulcerations in the 
ileum and cecum and slight arteriosclerosis. 
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Microscopic Examination—The heart showed a slight fatty degeneration, tend- 
ing to be just beneath the endocardium. 

There were miliary and conglomerate tubercles in the lungs. Slight edema 
was present. Sections from the wall of the small cavity (see gross description ) 
showed a few tubercles, exudate and hemorrhage—apparently a relatively recent 
process with little evidence of connective proliferation. 

Tuberculosis with hyalinization of the connective tissue was found in the 
bronchial lymph node. 

Evidence of miliary tuberculosis was found in the spleen. 

There was miliary tuberculosis of the liver. A slight fatty change tended to 
involve the central portions of the lobules. 

On the kidneys were miliary and conglomerate tubercles. 

The brain showed tuberculous meningitis. Small “solitary” tubercles occurred 
in its substance. 

Ixamination of the uterus revealed tuberculous endometritis and myometritis. 

There was tuberculous salpingitis in the fallopian tubes. 

The cecum showed tuberculosis with perforation. 

Comment.—As a result of the study of the gross material and microscopic 
sections, it seemed probable that the genital tuberculosis was the source of the 
general miliary tuberculosis as well as of the tuberculous peritonitis and the tuber- 
culosis of the cecum. The tuberculosis of the uterus was apparently a relatively 
old process, probably causing the abortion in December; following the abortion, 
it probably progressed rather rapidly and, with secondary infection, resulted in 
pelvic abscess and later in general miliary tuberculosis. The relationship of the 
tuberculosis of the cecum to the pelvic tuberculosis and peritoneal tuberculosis 
is indefinite. However, the involvement of the cecum was apparently rapidly 
progressive with little evidence of connective tissue proliferation, and might have 
occurred within a relatively short time. The finding of what was apparently a 
relatively old tuberculous infection of the bronchial lymph node with hyalinization 
suggests the possibility that the genital tuberculosis was secondary to an obscure 
focus in some other portion of the body rather than being itself primary. 


REVIEW OF THE LITERATURE 

In 1897, Claribel Cone! reported in great detail a case of encysted 
dropsy of the peritoneum secondary to uterotubal tuberculosis and asso- 
ciated with tuberculous pleurisy, generalized tuberculosis, miliary tuber- 
culosis of most of the organs, and pyococcal infection. She concluded 
that the disease began as a low grade tuberculous inflammation of the 
pelvic viscera some time before pregnancy, and that the phenomena inci- 
dent to pregnancy and the puerperium excited the process to increased 
activity. General infection of the blood stream later ensued. Usually, 
tuberculosis of the tubes and peritoneum is secondary to tuberculous 
disease elsewhere, most commonly in the lungs, but in her case no old 
foci were found. She believes that primary tuberculosis of the tubes 
may originate by infection through the blood stream or from without 
through the vagina. The latter route appears more probable. 

Newman ? gives a brief report of the case of an Indian woman, aged 
36, who apparently developed puerperal infection a few days after child- 
birth. She had high fever, rapid pulse and respiration, evidence of dis- 


1. Cone, Claribel: Bull. Johns Hopkins Hosp. 8:91, 1897. 
2. Newman: J. Oklahoma M. A. 12:347, 1919. 
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ease in the right lung (pneumonia?), tenderness of the right ovary, 
swelling and tenderness of the uterus and phlegmasia alba dolens. There 
were 15,000 leukocytes. The patient died four weeks after childbirth. 
Newman stated that the autopsy showed acute miliary tuberculosis, but 
he gave no further details. 

Robinson * reported the case of a woman, aged 22, who died at the 
Presbyterian Hospital, Chicago, two months after delivery at term 
\utopsy showed focal tuberculosis of the right tube with acute miliary 
tuberculosis. 

\udion * reported the case of a girl, aged 13, not pregnant, who 
lied after an illness of three and a half weeks. Autopsy showed acute 
miliary tuberculosis and caseous tuberculosis of the uterus and tubes. 

Kraus ° reports two cases, the first being of a somewhat different 
type \ woman, aged 23, four months pregnant, was admitted to the 
hospital with manifest pulmonary tuberculosis and a sputum positive 


bercle bacilli. She died four weeks later, undelivered, with signs 


for tu 
of acute miliary tuberculosis of the lungs. Autopsy confirmed these 
observations and also disclosed chronic tuberculosis in various organs. 
rhe uterus, placenta and tubes showed well marked tuberculous changes. 
The second patient was a woman, aged 31, five months pregnant, who 
was admitted to the hospital with a diagnosis of pulmonary tuberculosis. 
She aborted in three days and died three weeks later. Miliary tuber- 
culosis of many organs was found, with chronic lesions in the lungs and 
uterus. The tubes were free from disease. He quotes similar cases 
reported by Lehman,® Schmorl and Kokel,’ Rokitansky,*  Breus,’ 
Stolper,’” Davidsohn,'? and Htinermann.' 

Kraus states that it is a well known fact that a latent or obsolete 
tuberculosis of the respiratory organs often develops into acute miliary 
tuberculosis in childbed. Other cases may show generalization from a 
tubal tuberculosis which later spreads to the uterus. In a third type, as 
reported by Hutnermann, infection in the blood stream developed from 
infection of the placenta which in turn followed tubal tuberculosis 
( Westenhofer ).' 

In 1917, Gertrude Cuny '* reported a case of her own and was able 


to collect eight additional cases, two of which had been mentioned bv 


3. Robinson: N. Am. Pract. 19:1897. 
Audion: Gaz. hebd. de méd. 3:217 (March) 1898. 
Kraus: Ztschr. f. Geburtsh. u. Gynak. 52:437, 1904 
Lehman: Deutsche med. Wehnschr. 1893, p. 200. 
7. Schmorl and Kokel: Beitr. z. path. Anat. u. z. allg. Pathol. 16:313. 
8. Rokitansky: Allg. Wien. med. Ztg., 1860, vol. 21. 
9. Breus: Wien. med. Wchnschr., 1877, vol 44. 
10. Stolper: Stolper’s Monatsschr. f. Geburtsh. u. Gynak. 11:354. 
11. Davidsohn: Berl. klin. Wehnschr. 1899, p. 547. 
12. Hiinermann Arch. f. Gynak. 43:40. 
13. Westenhdfer: Deutsche med. Wehnschr., 1903, p. 221. 
14. Cuny, G.: Thesis, Berlin, 1917. 
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Kraus.! \ woman, aged 28, had a slight rise of temperaure following 
delivery, but felt well enough to leave the hospital in one week. Fight 
weeks later, she was readmitted with symptoms of sepsis and severe 
psychic disturbances. She died the next day. Autopsy revealed general 
miliary tuberculosis, severe tuberculosis of the uterus, a chalky tuber 
culous gland the size of a walnut just above the bifurcation of the 
trachea and a smaller calcified gland at the right hilum. ‘The right tube 
was completely transformed into a necrotic mass containing a few 
tubercle bacilli, and the mucous membrance of the fundus of the uterus 
was similarly involved. The process in the thoracic lymph glands was 
old. Probably the infection occurred in childhood, as the patient's 
mother had died of tuberculosis. 

The eight additional cases with autopsy observations reported by 
Cuny showed similar characteristics. Three patients went to full term 
and five aborted. In addition to general miliary tuberculosis, all of the 
patients showed caseous tuberculosis of the internal generative organs 
Usually the uterus and one or both tubes were involved. In three cases 
old tuberculous foci were present in the lungs and peribronchial lymph 
nodes. In three cases no old tuberculous disease could be found outsid 
of the pelvic organs. In one case there was no focus in the thorax, but 
peritoneal tuberculosis was present. In the eighth case (\Weichsel 
baum ?°) the condition of the other organs was not made clear, but the 
microscopic observations are of particular interest. At the site of the 
insertion of the placenta (abortion at four months), there were several 
caseous nodules, some of which extended to the walls of the throm 
bosed veins and seemed to be connected with the thrombi inside thi 
latter. The tuberculosis had evidently developed first in the tissue and 
had extended to the veins, the walls of which it had penetrated. As some 
of the tubercles in the veins were caseated, thev were evidently the start 
ing point of the general miliary tuberculosis. In all of the eight cases, 
except that of Schellong,’* the uterus was seriously involved and was 
evidently the starting point of the miliary tuberculosis ; in his case only 
one tube was involved, the uterus being free. Cuny believes that uterine 
tuberculosis may cause abortion. Cuny’s eight collected cases include 
two by Weil 75 and one each by Westenhofer ?* and Frankenburger 


COMMENT 
\cute miliary tuberculosis following delivery is undoubtedly more 
common than is generally realized. The fact that medical literature in 
English is almost lacking in case reports, and that a definite though 





15. Davidsohn (footnote 11). Hiinermann (footnote 12) 

16. Weichselbaum: Mutinchen. med. Wehnschr. 1884, nos. 12 and 13 
17. Schellong: Centralbl. f. Gynak. 1885, vol. 27. 

18. Weil: Medical Dissertation, Strassburg, 1909. 

19. Frankenburger: Miinchen. med. Wchnschr. 1884, nos. 12 and 13 
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small number has been collected from continental sources probably 
depends on the relative difference in the frequency of autopsies. The 
diagnosis is seldom made during life. Most of the unrecognized cases 
are undoubtedly classed as puerperal sepsis. Genital tuberculosis may 
arise primarily by infection from without through the vagina, or may be 
secondary to a focus elsewhere in the body, notably in the respiratory 
organs. The strain incident to pregnancy or delivery may cause 
increased activity of the disease with general dissemination by way of 


the blood stream, leading to miliary tuberculosis of various organs. 


CONCLUSIONS 


1. When women continue to have fever and repeated negative blood 
cultures after delivery, acute miliary tuberculosis should be considered. 
2. Routine roentgenograms of the chest may be of great diag- 


nostic aid. 








THE EFFECT OF THYROID MEDICATION IN 
NEPHROSIS * 


SHIH-HAO LIU, M.D 


PEKING, CHINA 


With the recent advances in the study of blood chemistry and metab- 
olism, there has been gathered more and more evidence in support of the 
view that the nephritis often called chronic parenchymatous nephritis 
results from some general metabolic disorder. Epstein’ is one of the 
foremost exponents of this theory. He calls this type of nephritis 
nephrosis, regarding it as fundamenally different from all the other types. 
It is characterized by insidious onset, apparently unassociated with any 
known infection, by anasarca and effusion into the serous membranes, 
by marked albuminuria, with or without casts, by changes in the blood 
chemistry, namely, reduction of plasma protein, inversion of albumin- 
globulin ratio and increase of blood lipoids (cholesterol), and, finally, 
by a decrease of basal metabolism. In contrast to other kinds of nephri- 
tis, there is, at least in the early stages, no hypertension, cardiac enlarge- 
ment, hematuria or marked retention of nonprotein nitrogen in the blood 

The most characteristic changes are low plasma protein and hyper- 
cholesterolemia. With the decrease of plasma protein, the osmotic 
pressure due to the colloids of the blood, which counteracts the intra- 
capillary pressure, is diminished, thus allowing a free transudation of 
blood fluids from the capillaries to the tissues and enhancing the ability 
of the tissues to hold water and salts. This constitutes the mode of pro- 
duction of edema in nephrosis, according to the hypothesis of Epstein. 
The fact that in complete nephrectomy, in tubular nephritis, in mercury 
poisoning and in chronic interstitial nephritis there may be anuria or 
extreme renal insufficiency without the appearance of edema, indicates 
that edema does not depend entirely on the changes in the kidney and 
adds much weight to the theory. The increase of blood lipoid with the 
decrease of basal metabolism * suggests that there are changes that affect 
the bodily mechanism as a whole, the kidney disturbances being a part 
of the whole picture. 

Kaufmann,* in a clinical and pathologic study of nephrosis, also 
comes to the conclusion that edema has little relation to the kidney, but 


*From the Department of Medicine, Peking Union Medical College. Pre- 
sented before the China Medical Association Conference, September, 1926. 

1. Epstein, A. A.: Am. J. M. Sc. 154:638, 1917; 163:167, 1922: M. Clin. N. 
Amer. 4:145, 1920; 5:1067, 1922. 
2. Epstein, A. A., and Lande, H.: M. Rec. 100:1096, 1921. 
3. Kaufmann, J., and Manson, E.: Nephrosis; Clinical and Pathologic 
Study, Arch. Int. Med. 35:561 (May) 1925. 
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depends on altered capillary permeability as a result of a general sys- 


temic cellular degenerative process of unknown origin. Clausen * also 
regards parenchymatous nephritis in children, which corresponds to 


[-pstein’s nephrosis, as a general systemic disorder. ‘The serum surface 


I i 


tension in such cases ° is much diminished, thereby increasing the permea 
lity of colloidal membranes to protein, with resultant edema. 


\s to the etiology, while Clausen® was able to demonstrate the 
yresence of a paranasal infection in his series of eleven cases of nephro- 
sis, a precedent infection was not found in the cases reported by other 


thors.’ On the other hand, the increase of blood lipoid with a decrease 


basal metabolic rate, and the demonstration of myxedema or the less 


nifest hypothyroid states in a certain proportion of cases of nephro- 


sis* would speak for thyroid deficiency. With this view in mind, 
servations on the effect of thyroid extract on nephrosis are interesting. 
\s early as 1912, Percy * used thyroid extract in thirty-five cases otf 
nephritis of all types, with good results, and later recommended it 


in patients with nephritis on whom operations are contemplated 
Phipps ‘! reported seven cases of nephritis, in which the patients were 
benefited by the thyroid treatment. Bowen and Boothby *° reported that 


in two cases of myxedema associated with chronic nephritis and edema, 
thyroid medication was followed by improvement in the renal condi- 
ion as well as in the hypothyroidism. In three other cases unassociated 
ith myxedema, the patients were not affected by the administration of 
thyroid extract. The reports of these cases, however, are not detailed 
enough to allow definite conclusions. 

ppinger,’* impressed by diuretic effect and apparent cura- 


tive properties of thyroid extract in certain forms of edema, under 


ook a studv of the mechanism of its action. He found that in normal 
4, Clausen, S. W Parenchymatous Nephritis; As General Systemic Dis- 
. Am. J. Dis. Child. 29:581 (May) 1925 
5. Clausen, S. W Parenchymatous Nephritis; Surface Tension of Blood 
Serum, Am. J. Dis. Child. 29:594 (May) 1925 
6. Clausen, S. W Parenchymatous Nephritis; Infection of Paranasal 


Sinuses as Etiology, Am. J. Dis. Child. 29:587 (May) 1925 

1.0 Hare, }.8 M. Clin. N. Amer. 2:1455, 1919. Rabinowitch, I. M., and 
ilds, M. C. ¢ Contribution to Biochemistry and Treatment of Chronic 
hrosis, Arch. Int. Med. 32:758 (Nov.) 1923. Mason, E. H.: Internat. Clin 
3, 36 series, 1926 

&. Bowen, B. D., and Boothby, W. M.: J. Urol. 1:469, 1917. Epstein, A. A., 
and Lande, H. (footnote 2) 

9. Percy, J. F.: Thyroid Extract in Nephritis, J. A. M. A. 59:1708 (Nov. 9) 
1912 

10. Percy, J. F.: Nephritis: Its Treatme 
Operation, J. A. M. A. 61:380 (Aug. 9) 191 

11. Phipps, C.: Boston M. & S. J. 174:73, 1916. 

12. Bowen, B. D., and Boothby, W. M.: J. Urol. 1:469, 1917. 


13. Eppinger, H.: Zur Pathologie und Therapie des menschlichen Odems, 


Berlin, 1917 
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persons and experimental animals thyroid extract appeared to diminish 
the ability of the cells to hold water and salts, so that these substances 
were returned to the blood and excreted at an increased rate. On the 
other hand, extirpation of the thyroid gland resulted in increasing the 
storage of water and salts in the tissues, and in consequent slowing of 
the rate of excretion. In the therapeutic use of thyroid extract, striking 
results were obtained in cases of edema in chronic parenchymatous 


nephritis. Eppinger is convinced that the beneficial results of thyroid 


extract are due to its effect on the cellular metabolism, and believes that 
they suggest an association of hypothy roidism and edema. Epstein, 


on the same basis, also recommends thyroid extract as a supplement to his 
treatment of nephrosis with high protein diet. 

\lthough Eppinger and Epstein are strong advocates of thyroid 
therapy in nephrosis, its use has not found general acceptance. I shal! 
report the effect of oral administration of thyroid extract in two cases 
of nephrosis which conform to the definition of Epstein both clinically 


and in the blood and metabolic observations. 


REPORTS OF CASES 


CAS l \ re a Chinese 1 aged 42, was 


: hi ian, 
Union Medical College Hospital on May 22, 1926, witl 














il 
nset of edema ot the face and lower extremities five weeks prior to a 
This was tollowed by swelling of the scrotum and abdomen, with 
dyspnea. There was no history of infection previous to the onset 1¢ 
revealed generalized subcutaneous edema with moderate ascites and a sn 
effusion into the pleural sacs and tunica vaginalis. The body weight was 
60 Kg., and the height, 160.6 cm The temperature was normal; the puls« 
rate, 60. No foci of infection were found in the throat, ears, sé r teetl 
The eyegrounds were normal. The blood pressure was, systolic, 150; diastolic, 
80. The urinary output was from 500 to 700 cc. a day. There was marked 
albuminuria, about 20 Gm. per liter of urine, with n vy hyaline nd 
mly an occasional red blood cell in the urine. The phenolsulphonphthalein out 
put in two hours was 15 per cent. The blood picture showed slight secondary 
anemia with a normal number of white blood cells in the usual distributio1 
Blood chemistry figures were as follows: nonprotein nitrogen, 37 mg Ir 
acid, 5.3 mg.; creatinine, 1.6 mg.; carbon dioxide caps cent by 
volume; cholesterol, 400 mg.; albumin, 3 per cent, and ; per cent. 
The basal metabolism as determined with Tissot’s spirometer was — 18.7 per 


cent. 

For three weeks after admission, the patient was given magnesium sulphate 
and a low protein and low salt diet, with fluids limited to 1,000 cc.; there was 
no visible change in the edema and the body weight remained stationary (fig. 1). 
Thyroid therapy was commenced, first with 0.24 Gm. of dried thyroid gland 
daily for five days (June 14 to 18); then with 0.36 Gm. daily for nineteen days 
(June 19 to July 7). During this period, there was a rapid discharge of edema, 
the body weight decreasing from 60 Kg. to 46 Kg. The basal metabolism rose 
from 18.7 to Z per cent; the blood cholesterol fell from 400 mg. to 240 mg.; 
the albumin content became 2 per cent and globulin 2.4 per cent. During the 
following period (July 8 to 24), in which thyroid medication was continued, 
the basal metabolism showed a further rise to + 16.4 per cent; the blood choles- 
terol showed a further fall to 200 mg.:; albumin increased to 2.6 per cent and 
globulin to 4 per cent. There was, however, a tendency to reaccumulation of 
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edema, which was especially marked on the discontinuance of thyroid extract 
(July 25 to August 1). At the end of this period of withdrawal of thyroid 
medication, the basal metabolism fell to 14.1 per cent, and the blood choles- 
terol again increased to 400 mg. 

It was then decided to give intensive doses of thyroid extract a trial (0.96 
Gm. daily for four days, August 2 to 6). The resulting discharge of edema 
The urinary output increased to 3,000 cc. per day, and the 
body weight decreased from 51.8 Kg. to 42.7 Kg., a decrease of 9 Kg. in four 
days. The basal metabolism increased rapidly to + 17.1 per cent, the blood 
cholesterol decreased to 343 mg.; the albumin content was 2.5 per cent and 
Pe Apparently the changes in the blood were slower than 


was spectacular. 


globulin 2.7 per cent. 
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Fig. 1 (case 1).—Effect of thyroid medication on body weight (edema), 


basal metabolism, blood cholesterol and blood proteins in nephrosis. 


those in the basal metabolism. There was slight palpitation of the heart with 
tachycardia and emotional disturbances with increased mental irritability, 
which, however, disappeared promptly when thyroid medication was discontinued 
temporarily and then given in small doses. In regard to the urinary observations 
at the end of this period, albuminuria was reduced to 0.5 to 1 Gm. per liter 
with only a few hyaline casts and with a phenolsulphonphthalein output of 
40 per cent in two hours. The blood pressure was 128 systolic and 64 diastolic. 
Edema was not demonstrable anywhere in the body. 

Case 2.—Y. C. S., a Chinese woman, aged 41, married, was admitted to the 
Peking Union Medical College Hospital on May 11, 1926, on account of anasarca, 
accompanied by oliguria and frequent vomiting, with an insidious onset fifteen 
weeks before admission. There was a history of “cold” with cough and fever 
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for ten days shortly before the onset of edema. She had had six pregnancies, 
the last one a year before; edema had not been noticed during any of the 
pregnancies. Physical examination confirmed the patient’s statement about 
the generalized edema with moderate ascites, but hydrothorax was not present. 
She was mentally dull and apathetic, with normal temperature. The body 
weight was 64.8 Kg.; the height, 144 cm. Her throat, sinuses, ears and teeth did 
not show any signs of infection. Her eyegrounds were normal. The thyroid 
gland was not palpable. The heart was of normal size with a blood pressure of 
118 systolic and 62 diastolic. The lungs showed slight dulness at the bases. 
Urinalysis showed marked albuminuria, 10 Gm. per liter, many granular and 
hyaline casts and no red blood cells. The urinary output amounted to 500 cc. 
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Fig. 2 (case 2).—Effect of thyroid medication on body weight (edema), 


basal metabolism, blood cholesterol and blood proteins in nephrosis. 


a day with a phenolsulphonphthalein excretion of 18 per cent in two hours. 
Examination of the blood revealed a slight secondary anemia and no leuko- 
cytosis. The blood nonprotein nitrogen was 40 mg., cholesterol 320 mg., 
albumin 3.2 per cent and globulin 3 per cent. The basal metabolism was — 23.5 
per cent. 

Rest in bed, a diet low in protein and in salt, and the use of mild saline 
catharsis caused her edema to decrease gradually, and in thirty days (May 13 
to June 11) her body weight was reduced from 64.8 Kg. to 55.3 Kg. (fig. 2), with 
slight subjective improvement. Toward the end of this period when the dis- 
charge of edema had slackened, small doses of thyroid extract were given for 
two weeks (0.24 Gm. a day from June 12 to 15). The thyroid extract raised 
her basal metabolism to normal, and caused a slightly accelerated discharge 
of edema and marked subjective improvement with return of appetite and 
brightening of mentality, although the cholesterol value became higher and 
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the protein lower. Then thyroid treatment was stopped for two weeks (from 
June 26 to July 9), at the end of which period her basal metabolism showed a 
rapid tall to 29 per cent, followed by a prompt rise to + 10 per cent on the 


resumption of thyroid treatment in a dosage of 0.32 Gm. per day for twenty-five 
days (from July 10 to August 3). During this period of thyroid administra- 


tion when the basal metabolism was elevated, edema did not recur, the blood 
cholesterol decreased, and the blood proteins increased until they reached 
approximately normal levels. 

Large doses of thyroid extract (0.96 Gm. per day for four days from August 
4 to 7) were followed by a moderate tachycardia without further marked increase 


in the basal metabolic rate. The blood cholesterol, however, was unexpectedly 
high and proteins unexpectedly low at this time. The albuminuria, however, 
decreased considerably, and casts disappeared from the urine. The phenol- 


sulphonphthalein output in two hours was 20 per cent. The blood pressure was 
114 systolic and 62 diastolic. At the time of this report the patient is receiv- 
ing a dose of thyroid extract calculated to replace its excretion. She does not 


complain, and edema has not recurred. 


COM MENT 

The two cases reported represent fairly typical examples of Epstein’s 
chronic nephrosis with rather gradual onset of generalized edema. The 
blood pressure was slightly raised in one case, but normal in the other. 
Cardiac enlargement and changes in the evegrounds did not occur in 
either case. The urine showed pronounced albuminuria and moderate 
evlindruria, with diminished output and low  phenolsulphonphthalein 
excretion. There was no retention of nonprotein nitrogen. The high 
blood cholesterol, the low plasma protein with inversion of albumin- 
globulin ratio, together with the depressed basal metabolism, complete 
the picture of nephrosis. A secondary anemia was present in both cases. 

After the administration of thyroid extracts, in small doses at first 
and large doses later, the disappearance of edema in case 1 was striking. 
The reduction of albuminuria was equally striking in this case. The 
result in case 2 was not so spectacular. The decrease of edema was only 
slightly more rapid after the thyroid treatment, but the general sub- 
jective improvement was unmistakable. 

In regard to the diuretic effect of thyroid in nephrosis, nothing defi- 
nite can be said concerning its mode of action. From the observations 
made in the cases reported with an increase of basal metabolic rate 
following thyroid ingestion there were definite changes in the blood 
cholesterol and proteins. With the exception of one or two unaccount- 
able variations, a rise of basal metabolism was usually followed by a fall 
in blood cholesterol and a tendency to rise in blood proteins. Some- 
times the changes in the blood were not so rapid as those in the basal 
metabolic rate. Whether Epstein’s theory that the edema in nephrosis 
is due to decreased blood protein, thereby allowing a free transudation of 
blood fluids into the tissues, finds confirmation here cannot be stated, 
as the correlation between blood proteins and edema in these two cases 
is not complete enough to justify a conclusion. 
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The inverse variation between basal metabolism and blood cholesterol 
noted in these two cases has also been found in diseases of the thyroid.° 
Blood cholesterol is low in hyperthyroidism, while in myxedema it is 
high. With a decrease of basal metabolism in hyperthyroidism follow- 
ing treatment, cholesterol values also rise. While the changes in 
cholesterol may be secondary to the action of thyroid extract, they may 
serve as an indication of thyroid activity and the level of basal metabo- 
lism in disease of the thyroid and in nephrosis, and possibly in other 
conditions. 

The etiology of the two cases of nephrosis reported in this article 
is obscure. “Cold” before onset was admitted in one case, but no his- 
tory of infection was obtainable in the other, and careful examination 
failed to reveal any foci of infection in either case. Pregnancy appar- 
ently did not enter into the etiology. On the other hand, the beneficial 
results of thyroid treatment in such cases cannot be taken to indicate 
an etiologic relationship between thyroid deficiency and nephrosis, 
because the benefit obtained is not as complete as one would expect if it 
were a frank case of replacement glandular therapy as in myxedema. 
Nevertheless, as symptomatic treatment in nephrosis, thyroid medica- 


tion is useful and to be recommended. 


SUMMARY AND CONCLUSIONS 

1. Two cases of nephrosis are reported in which the effects of thy- 
roid medication were observed. 

2. Thyroid therapy caused rapid disappearance of edema in one 
case, and accelerated discharge of edema in the other case when this 
slackened under ordinary eliminative treatment. In both cases there was 
subjective improvement and reduction of albuminuria. The data 
obtained, however, do not warrant the conclusion that nephrosis is 
dependent on a hypothyroid state. 

3. With a rise of basal metabolism following thyroid administration, 
there was a decrease of blood cholesterol and a tendency of blood pro- 


teins to increase. 
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' that lesions 


It has been known since the time of Gull and Sutton 
of the arterioles are present in many cases of arterial hypertension. 
In a previous communication? I presented the results of a study 
of the arteriolar lesions of essential hypertension. Under this 
term were included the numerous—and probably etiologically diverse 
“cases of chronic hypertension which neither clinically nor anatomically 
can be demonstrated to have evolved from antecedent inflammatory 
disease of the kidneys or from urinary obstruction.” It was concluded 
that the arteriolar lesions (arteriolosclerosis ) occurring in essential 
hypertension result from the increased wear and tear incidental to the 
hypertension, being a pathologic exaggeration of similar, though slighter, 
changes in the arterioles which are a physiologic accompaniment of 
advancing years. 

If the view that the arteriolosclerotic lesions are the result of the 
hypertension is correct, it would be expected that these lesions would 
be found not only in essential hypertension but also in the other great 
group of cases of chronic hypertension, namely, diffuse glomerulo- 
nephritis, in which there may be arterial hypertension lasting for many 
years. With this in mind, the arterioles of various organs were 
examined in thirty-seven cases of diffuse glomerulonephritis in different 
stages. The arteriolar lesions occurring in diffuse glomerulonephritis 
are of four anatomically and pathogenetically distinct varieties: 
(1) necrotizing arteritis, (2) endarteritis obliterans, (3) arterio- 
losclerosis and (4) hypertrophy of the muscular layer. Each of these 


will be considered separately. 


NECROTIZING ARTERITIS 
Acute inflammatory and necrotizing processes in the arterioles of the 
kidney in acute and subacute glomerulonephritis have been described 
by Loehlein,* Baehr and Sacks,* and Jaffe.* According to Loehlein, 


* From the Laboratories of the Mount Sinai Hospital. 

1. Gull and Sutton: On the Pathology of the Morbid State Commonly 
Termed Chronic Bright's Disease, Tr. Medico-Chir. Soc. Edinburgh 55:273 1872. 

2. Fishberg: Anatomic Findings in Essential Hypertension, Arch. Int. Med. 
35:650 (May) 1925. 

3. Loehlein: Ueber die entzuendlichen Veraenderungen der Glomeruli der 
menschlichen Nieren, Leipzig, 1907, cases 16, 17 and 27; Ueber Schrumpfnieren, 
Beitr. z. Path. Anat. u. z. allg. Pathol. 63:570, 1917. 

4. Baehr and Sacks: The Occurrence of Glomerulonephritis in Association 
with Verrucous Endocarditis, Proc. New York Path. Soc. 23:64, 1923. 

5. Jaffe: The Vascular Changes of the Kidney in Hypertension, Am. J. M. 
Sc. 179:88 (Jan.) 1925. 











FISHBERG—GLOMERULONEPHRITIS 81 


these acute arteriolar changes are not found in the first stage of acute 
glomerulonephritis, but occur in severe form in from 10 to 20 per cent 
of the cases of later acute and early subacute glomerulonephritis. Slight 
arteriolar lesions are more common at this period. Baehr and Sacks 
found that these arteriolar lesions are particularly frequent in glomerulo- 
nephritis associated with vefrucous endocarditis. They describe five 
such cases. 


The nature of the lesions is illustrated in the following case. 


Case 1.—History—Max. S., aged 33, was admitted to the Mount Sinai Hos- 


pital on March 3, complaining of fever, malaise and cough lis past history was 
irrelevant. His illness started on February 10 with a severe “cold in the head.” 
\fter suffering from sore throat, headache, chilly sensations and general weak 
ness, he went to Bellevue Hospital, where a diagnosis of pneumonia was made 
He developed facial erysipelas while there and was discharged eleven days after 
entrance. After this he was told by a physician that he had kidney trouble; 
fever and cough were still present. 

/:xamination.—On entrance the patient seemed to be acutely ill. There was 
erythema of the nose, cheeks and forehead resulting from erysipelas. [xamina 
tion of the organs of the head revealed acute nasopharyngitis as well as a per- 
foration of the right ear drum. There were signs of consolidation at the right 


base. Purpuric spots were present over the groins and feet 

The blood pressure was 104 systolic and 68 diastolic 

The specific gravity of the urine was between 1.010 and 1.018 during the 
patient's stay in the hospital. Albumin was always present, increasing progres- 
sively in amount. Hyaline and granular casts and white and red blood cells 


were abundant; at times the urine was macroscopically bloody. 

Examination of the blood showed hemoglobin, 68 per cent; red blood cells, 
3,840,000; white blood cells, 15,600; polymorphonuclear neutrophils, 66; eosino- 
phils, 1; lymphocytes, 29; myelocytes, 2 per cent, and platelets 240,000. The 
Wassermann reaction was negative 

When the patient entered the hospital, the blood chemistry revealed: urea 
nitrogen, 32.2; nonprotein nitrogen, 52.5; uric acid, 4.8 and creatinine 1.7 mg. per 
hundred cubic centimeters. The nitrogenous bodies rose progressively until the 
following figures were attained: urea nitrogen, 107.8; nonprotein nitrogen, 228.4; 
uric acid, 9, and creatinine, 6 mg. per hundred cubic centimeters 

The temperature was normal on admission but then rose, at times being as 
high as 104 F. 

Course of Illness—The patient’s course was progressively downward. Signs 
of fluid in the left pleura appeared, and there was evidence of bronchopneumonia 
in the right lower lobe. The purpura became widespread. The patient became 
comatose, and died on March 10. 

Vecropsy.—There was no edema. The heart was not enlarged, weighing 360 
Gm. The aorta had but a few patches of atherosclerosis, and the elasticity was 
excellent. The left pleura contained 700 cc. of pus. There were a few broncho- 
pneumonic patches in the lower lobes. The spleen was slightly enlarged, weigh- 
ing 140 Gm. 

The kidneys were greatly enlarged, weighing 760 Gm. The capsule stripped 
with moderate difficulty, revealing a pale, yellowish-brown surface, speckled at 
intervals by minute hemorrhages. On cut section, the parenchyma was pale yellow. 
The cortical markings were totally obliterated. 

Microscopically, the architecture was well preserved. Most of the glomeruli 
were enlarged. The capillary loops were either completely or nearly completely 
devoid of blood. The number of nuclei in the tufts was greatly increased, this 
being due to the proliferation of what seemed to be endothelial nuclei. There 
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were few polymorphonuclear leukocytes in the loops, and the lumens were 
largely blocked, either by the presence of an amorphous substance or by the 
swelling of the endothelial cells. The cells of the parietal layer of Bowman's 
capsule were swollen and often desquamated; in some of the glomeruli they had 
proliferated so as to form small epithelial crescents consisting of three or four 
layers of epithelial cells. In Bowman's capsule there were often desquamated 
epithelial cells, red and white blood cells and coagulated exudate. There were a 
few capsular adhesions. In some of the glomeruli there were granular areas of 
necrosis in which nuclear staining was absent. The tubular epithelium showed 
larked regressive changes, the proximal convoluted tubules being particularly 


involved. Some of the nuclei did not stain. The cytoplasm was filled with 


e droplets. The sudan stain showed numerous tiny fat droplets at the base 
he cell. The lumens of the tubules contained numerous red and white blood 
cells and casts. There was abundant hemorrhage into some of the tubules. 





The vasa afferentia were often greatly dilated, sometimes having the “lake 
like” appearance described by Loehlein. In many places there were small necroses, 
the nuclei not being visible and the protoplasm stained a smudgy dark red. In 
some areas the vessel wall had been infiltrated by mononuclear cells, and there 
were unstained spaces between the loosened tissue elements. In a few of the 
asa afferentia the lumen was occluded by swelling of the walls, but this was 

tt a marked feature. There were tiny perivascular infiltrates of mononuclear 
ells around some of the vasa afferentia at their entrance into the glomeruli. In 
he interlobular vessels, the chief lesion was in the media. Here the muscle cells 


were often separated by unstained areas. The muscle cells themselves often 


t 


appeared granular, and many of their nuclei were pyknotic; some of the nuclei 
apparently did not stain. 

The entire duration of the patient's illness was one month. Whether 
the glomerulonephritis was due to the throat infection, the pneumonia 
or the erysipelas, cannot be said. The extreme severity of the renal 
process is shown by the fact that in less than one month it led to renal 
insufficiency and death in uremia. The histologic picture also demon- 
strates the acuteness of the changes; only acute inflammatory, degen- 
erative and necrotizing processes were present, and there was no evidence 
of repair. 

Of eight patients with severe acute diffuse glomerulonephritis 
examined, three presented acute necrotizing arteritis of the type 
described in the aforementioned case. In one instance associated with 
acute verrucous endocarditis (probably rheumatic), previously studied 
by Baehr and Sacks, the arteriolar lesions differed from those in the 
case presented in that hyaline thrombosis of the necrotized vasa affer- 
entia was the outstanding histologic finding ; this thrombosis often 
extended into the glomerular capillaries. In an instance of severe 
acute glomerulonephritis supervening in a patient with marked cardiac 
hypertrophy and apparently hypertension of long standing, the changes 
in the renal arterioles were similar to those in the case described in the 
foregoing. Arteriolar lesions of any considerable severity were not 
found in five cases. 

The lesions in my cases were not so severe as in those of Loehlein. 
In some of his cases the necrosis of the arteriolar walls was so extreme 
that tiny aneurysms were formed, and blood escaped from the vessel into 
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the surrounding tissues. There was also complete obstruction of the 
lumen by detritus from the breakdown of the walls. 

The case that I have described is of particular significance for the 
pathogenesis of the arteriolar lesions since there was no arterial hyper- 
tension, as is present in most cases of severe acute nephritis, presumably 
because the poor general condition of the patient impaired the functional 
ability of the heart. Acute arteriolar lesions (arteritis and arterio- 
necrosis) are therefore not due to the mechanical factor of arterial 
hypertension and must be considered as toxic in origin. It seems 
probable, as Loehlein believes, that arteriolar lesions are to be attributed 
to the same agent that produces glomerulonephritis, the arteriolar 
lesions being part of the glomerulonephritis. 

It is not known why the arterioles of the kidney are so severely 
injured in some instances of acute glomerulonephritis, while in the 
majority of cases they are not impaired. Baehr and Sacks believe that 
in the cases of acute glomerulonephritis described by them in which 
there were severe arteriolar lesions associated with acute verrucous 
endocarditis, but in which no Aschoff bodies could be demonstrated, the 
virus must have been “‘endotheliotropic,” affecting the glomerular capil- 
laries, endocardium and renal arterioles. Until there is more adequate 
information as to the etiology of glomerulonephritis, however, these 
questions can be discussed only hypothetically. 

It does not seem probable that the necrotizing arteritis of acute 
glomerulonephritis has any relation to the arteriolar lesions found in 
chronic glomerulonephritis. These acute arteriolar lesions occur, so 
far as is known, only in severe cases, and it is improbable that many 
of the patients survive long enough for the disease to reach the chronic 
stage. The arteriolar lesions of chronic nephritis occur in many cases in 
which there is no history of a severe acute nephritis of the type in which 
necrotizing arteritis is found. 

Inflammatory and necrotizing lesions of the renal arterioles similar 
to those just described in acute nephritis are seen on rare occasions in 
severe and rapidly progressive cases of essential hypertension. Such 
cases were first described by Fahr,° who termed the condition malignant 
sclerosis. Similar cases have been described by Herxheimer‘ and 
Stern * who designated the condition as arteriolo-necrosis. These lesions 
usually occur in young adults. Fahr believes that these cases are of 
special etiology ; he described instances due to lead, rheumatic fever and 


syphilis. 


6. Fahr: Ueber Nephrosclerose, Virchows Arch. f. path. Anat. 226:119, 1919. 

7. Herxheimer: Ueber Arteriolonekrose der Nieren, Virchows Arch. f. path 
\nat. 251:709, 1924. 

8. Stern: Ueber einen besonders akut verlaufenen Fall von Arteriolonekrose 
der Nieren, Virchows Arch. f. path. Anat. 251:718, 1924 
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ARTERIOLAR LESIONS IN CHRONIC GLOMERULONEPHRITIS 

In essential hypertension the lesions of the arterioles of the kidneys 
and certain other organs are all of the type termed arteriolosclerosis, 
which is indicated by strong evidence to be a manifestation of the 
increased strain to which the arterioles are subjected by hypertension.* 
In chronic glomerulonephritis either arteriolosclerosis or endarteritis 
obliterans may be present, the frequency of the latter lesion having 
been indicated only comparatively recently by Volhard." When the 
pathogenesis and significance of the arteriolar lesions are considered, it 
is necessary that arteriolosclerosis and endarteritis obliterans be sharply 
ditferentiated. 

In his fundamental investigations on arteriosclerosis, Jores '° showed 
that there are two chief varieties of diffuse thickening of the intima of 
the arteries. In the variety which he termed hyperplastic intimal 
thickening, the basis of the intimal thickening is a hyperplasia of the 
internal elastic membrane which splits into a number of thick inter- 
woven layers; these often undergo fatty change. Hyperplastic intimal 
thickening is seen distinctly in the interlobular arterioles of the kidney 
in essential hypertension. The other variety of diffuse intimal thicken- 
ing is termed by Jores regenerative connective tissue proliferation of 
the intima. Here the basis of the intimal thickening is the proliferation 
in the intima of ordinary (collagenous) connective tissue, the internal 
elastic membrane not becoming hyperplastic. If elastic tissue is formed 
in the intima, it is deposited in the form of fine fibrils in the midst of 
the collagenous fibers, but the basis of the process is the formation of 
collagenous connective tissue in the intima. Regenerative connective 
tissue proliferation is the variety of intimal thickening that occurs 
when a vessel is ligated and when there is physiologic obliteration of 
vessels, such as the umbilical vein. 

Hvperplastic intimal thickening forms the anatomic basis of arterio- 
losclerosis and arteriosclerosis in vessels of the size of the interlobular 
arterioles of the kidney or larger; regenerative connective tissue pro- 
liferation is the variety of intimal thickening seen in endarteritis 
obliterans. It is usually easy to differentiate arteriolosclerosis and 
endarteritis obliterans in vessels the size of the interlobular arterioles of 
the kidney in which the elastic hyperplasia in arteriolosclerosis is strik- 
ing, but this is sometimes more difficult or impossible in the case of the 
vasa afferentia near their entrance into the glomerulus. In these 
arteriolosclerosis is usually manifested solely by subendothelial deposi- 
tion of hyaline substance, and precisely the same appearance can be 


9. Volhard: Mohr and Staehelin’s Handbuch der inneren Medizin, Berlin 
3: 1519, 1918. 
l 


). Jores: Wesen und Entwicklung der Arteriosklerose, Wiesbaden, 1903. 
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secondarily produced in endarteritis obliterans of these tiny vessels by 
the frequently occurring hyaline degeneration of the proliferated con- 
nective tissue of the intima. Fatty change may occur in either variety 
of intimal thickening. 

I have studied the arteriolar lesions in various organs of the body 
in twenty-nine cases of chronic diffuse glomerulonephritis. In all these 


instances the renal process had been of considerable duration, as evi 


denced histologically by the presence of hyalinization oft the glomerular 


lox ps or elomerular or interstitial fibrosis. In these cases various stages 
of the condition were represented; they ranged from some that might 
perhaps with equal justice have been termed “subacute” to instances of 
secondary contracted kidney of many years’ duration. No examples of 
diffuse glomerulonephritis occurring in subacute bacterial endocarditis, 
as described by Baehr and Lande,'' are included in this group of 
twenty-nine cases. 
ENDARTERITIS OBLITERANS 

Endarteritis obliterans of greater or less extent was present in the 
arterioles of the kidney in seventeen of the twenty-nine cases of chronic 
diffuse glomerulonephritis. The following case will serve as an example 


of those in which the endarteritis obliterans was of high degree: 


Case 2.—History.—Helen P., aged 26, was admitted to Mount Sinai Hospital 
on November 7, complaining of nausea and vomiting of two weeks’ duration 
There was nothing noteworthy in the personal or family history. About two 
years prior to admission she became ill with a severe sore throat accompanied by 
generalized pains in the body and fever, which lasted several weeks. Her tonsils 
were removed, and she felt somewhat better. About a year and a half before 
entering the hospital, she had a severe dental infection requiring the extraction 
of several teeth. Following this, headache and swelling of the ankles appeared, 
to which were soon added retrosternal pain, dizziness and marked weakness 
During the seven months prior to admission, she urinated three or four times a 
night. Dyspnea and vomiting appeared about two months before entrance, but 
became severe during the last two weeks. 

Examination.—The patient was a well developed and well nourished young 
voman who was exceedingly restless. Her breath had a urinous odor. There 
was slight pretibial edema. 

The heart was enlarged to the left. The second sound was accentuated at 
the aortic area. The pulse was of high tension, but thickening of the vessel 
wall could not be detected by palpation. The blood pressure was 230 systolic, 
and 120 diastolic. The urine had a specific gravity of 1.010; albumin was present, 
as well as a few red and white blood cells, but there were no casts. The blood 
chemistry was: urea nitrogen 81.2, nonprotein nitrogen 129.9, uric acid 8.5, 
creatinine 7, cholesterol 176 and sugar 155 mg. per hundred cubic centimeters. 

Course of Illness —During the patient’s stay in the hospital large volumes of 
fluids were given, but despite this the daily urinary volume averaged but 25 ce. 
The patient became comatose and died twelve days after entrance. 

Necropsy.—The skin was waxy white. There was edema of the lower 
extremities. The lungs also were somewhat edematous. 


11. Baehr and Lande: Glomerulonephritis as a Complication of Subacute 
Streptococcus Endocarditis, J. A. M. A. 75:789 (Sept. 18) 1920. 
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The pericardium contained 500 cc. of clear, straw-colored fluid. There was 
a fibrinous exudate on the pericardium. The heart was enormously hyper- 
trophied, weighing 790 Gm. The muscle of the left ventricle was 2 cm. thick, 
that of the right 5 mm. 

The right kidney weighed 120 Gm. It was slightly smaller than usual. The 
capsule appeared opaque and gray; it stripped with some difficulty, revealing the 
slightly granular, deep reddish-brown surface of the kidney. Numerous punctate 
hemorrhages were scattered over the surface of the kidney. There were also a 
number of small depressions. On section the kidney was firm, deep purplish 





Fig. 1 (case 2).—Chronic glomerulonephritis; endarteritis obliterans com- 
pletely occluding the lumen of an interlobular arteriole. There is no hyperplasia 
of the internal elastic membrane. The media is rather thick. 


brown and showed an irregular thinning of the cortex and a number of scattered 
hemorrhages. The left kidney weighed 40 Gm. and was about half the size of the 
right. The ureter on this side had an anomalous implantation; otherwise, the left 
kidney was similar to the right. 

Histologically, it was seen that the architecture of the kidney was severely 
disturbed. Over large areas the tubules had collapsed or disappeared, and the 
interstices were filled in by granulation tissue rich in capillaries and mononuclear 
wandering cells, lymphocytes and young fibroblasts. The tubular epithelium 
showed severe degenerative changes. There were some islands of dilated tubules 
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lined by low epithelium; many of the tubules contained casts. There were some 
hemorrhagic areas. Some glomeruli were completely hyalinized and in various 
stages of shrinkage; most of the other glomeruli showed an increase in the 
number of nuclei in the tufts. The loops of some of the glomeruli were devoid 
of blood; in others, numerous red cells were found. The capillary walls were 
swollen and often diffusely hyalinized, particularly close to the entrance of 
the vas afferens. There was little proliferation of the epithelium of Bowman's 
capsule but some pericapsular fibrosis and capsular adhesions. 

\rterial vessels of all sizes—arcuate, interlobular and afferent—showed intimal 
thickening of the endarteritic type. In some it was slight; in others it had gone 
on to complete obliteration. The intimal thickening was largely due to the 
presence of connective tissue between the internal elastic membrane and the endo- 
thelium; there was often also endothelial proliferation in the vasa afferentia. In 
most vessels the connective tissue appeared young, being rich in elongated 
nuclei; in others there were few nuclei. In places, the intima showed considerable 


fatty change. The internal elastic membrane was not hyperplastic, though in 
some of the vessels thin strands of elastic tissue were visible in the thickened 
intima. The intimal thickening was by no means always uniform around the 


vessels, so that in some the lumen was eccentric, giving the appearance often seen 
in syphilitic endarteritis of the cerebral arteries. Only a few of the afferent 
arterioles showed hyalinization. The medial muscle layer in most vessels 
appeared normal; in some it was thicker than usual. 

The arterioles of the heart, lungs, liver and suprarenals seemed normal; 
those of the spleen were perhaps somewhat more hyaline than is usual at this age. 


As mentioned, well marked endarteritis obliterans was found in the 
kidneys of seventeen of the twenty-nine patients who had chronic diffuse 
glomerulonephritis. The frequency and degree of the endarteritis varied 
with the stage of the glomerulonephritis. There were three groups of 
cases : 

1. In the six cases in which the histologic observations, confirmed 
in some instances by the clinical history, showed the renal disease to 
be of comparatively recent origin, endarteritis obliterans was either 
totally absent or of but slight degree. 

2. Twelve of the cases were examples of the secondary contracted 
kidney ; in these there was no active inflammatory process; only the final 
results of the glomerulonephritis were to be seen in the form of extensive 
areas of connective tissue containing some completely hyalinized glom- 
eruli with atrophic tubules and areas of hypertrophied functioning 
glomeruli and tubules. In only three of these twelve cases was end- 
arteritis a well marked feature, and in these there was considerable 
evidence of “activity.” 

3. In the other eleven cases the patients died while the inflammatory 
process in the kidney was still active, as manifested by the presence of 
nuclear proliferation and ischemia of the glomeruli, fatty, hyaline drop- 
lets and other degenerative changes in the tubular epithelium, hemor- 
rhages, and other pathologic evidence. In all of these cases endarteritis 
obliterans was present, in five instances being as marked as in the case 
detailed in the foregoing, and distinct in all the others. 
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In practically all of these cases, the arterioles of the heart, lungs. 
liver, spleen and pancreas were examined, and in many instances numer- 
ous other organs as well, but endarteritis obliterans was found only 
in the kidney. The only exception was the case of a 22 year old 
patient with secondary contracted kidney, in whom the arterioles of 
the heart showed well marked connective tissue thickening of the intima. 

In view of the isolated occurrence of this observation in the many 
cases examined, it seems justifiable to attribute it to some local cause. 
Iendarteritis obliterans occurring in chronic diffuse glomerulonephritis 
seems to be entirely confined to the arterioles of the kidney. It should 
he mentioned, however, that I did not have an opportunity to examine 
the vessels of the retina, for Volhard '* states that typical endarteritis 
obliterans identical with that found in the kidney occurs in the retinal 
arterioles in cases of albuminuric retinitis. 

What is the origin of the endarteritis obliterans that occurs so fre- 
quently in the renal arterioles in chronic glomerulonephritis? Until 
Volhard * pointed out that the lesions are endarteritic, they were usually 
confused with the arteriolosclerotic changes occurring in the kidney dur- 
ing essential hypertension. As endarteritis obliterans 1s absent in essen- 
tial hypertension and is often missing in old secondary contracted 
kidneys in which hypertension is almost invariably a dominant symptom, 
it cannot be the direct result of hypertension, as arteriolosclerosis is 
believed to be. Moreover, I have twice noted marked endarteritis 
obliterans in cases of chronic glomerulonephritis complicating pulmonary 
tuberculosis in which hypertension was slight. 

Volhard * explains the occurrence of endarteritis obliterans on the 
basis of his angiospastic theory of glomerulonephritis. He believes 
that a spasm of the renal arterioles causes not only the glomerular 
lesions but, if it lasts long enough, also the endarteritis as a reaction 
to the ischemia. Volhard’s angiospastic theory has met with little 
support outside of his own clinic, and Fahr '* and others have adduced 
strong evidence against it. 

That the endarteritis is not of “toxic” origin, as is sometimes 
vaguely stated, is rendered probable by the fact that it is confined to 
the arterioles of the kidney. Endarteritis obliterans histologically 
similar to that of chronic glomerulonephritis is often seen in arterioles 
in the midst of areas of granulation tissue, as in tuberculous or chronic 
pneumonic processes in the lung. While such a mechanism may be an 
accessory factor in the production of endarteritis obliterans in chronic 
glomerulonephritis, in which there is much interstitial reaction, that it 
12. Volhard: Ueber die Retinitis Albuminurica, Verhandl. d. deutsch. 
Gesellsch. f. inn. Med. 33:422, 1921. 


13. Fahr: Zur Pathogenese der akuten Glomerulonephritis, Deutsche med. 
Wehnschr. 52:735 (April 30) 1926. 
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is not the primary cause of endarteritis obliterans can often be seen 
in arteries and arterioles that do not lie in areas of granulation tissue but 
are surrounded by urinary tubules. 

[ have shown that endarteritis obliterans is not found in acute or 
early chronic glomerulonephritis, but occurs predominantly in cases 
in which, though they have lasted for several years, active destruction 
of glomeruli and tubules is still in progress. In these cases there is 
obviously great obstruction to or complete blockage of the blood cur- 
rent by the inflammatory process in the glomeruli. Since Thoma ™ 
made his experiments, it is well known that when an artery ts ligated or 
the blood stream otherwise slowed, endarteritis obliterans gradually 
appears, both proximal and distal to the ligature, and consists of con- 
nective tissue proliferation in the intima without hyperplasia of the 
internal elastic membrane. ‘This is similar to the endarteritis that occurs 
in chronic glomerulonephritis, and it would seem that the cause of the 
endarteritis in this condition is akin to that in ligation experiments, 
namely, obstruction to the flow of blood. [ndarteritis is not found in 
the renal arterioles in essential hypertension, because the arteriole is 
first thickened by arteriolosclerosis with subsequent destruction of the 
glomerulus, while in glomerulonephritis the glomerulus is first injured, 
and the arteriolar changes follow. 

The dependence of the arteriolar lesions on glomerular obliteration 
also explains why they are confined to the arterioles of the kidney 
and are absent in other organs. It further accounts for the frequent 
absence or minimal degree of endarteritis obliterans in most old cases 
of secondary contracted kidney. The glomeruli which become hyalized 
as the outcome of the inflammatory process gradually disappear com 
pletely. This can be seen in sections from some cases of chronic 
glomerulonephritis in which hyaline spheres representing obliterated 
glomeruli are found in sizes, varying from the size of normal glomeruli 
to tiny rests. In extreme examples of secondary contraction of the 
kidney (in one of my cases both kidneys weighed only 65 Gm.), it is 
obvious that by far the greater portion of the original glomeruli must 
have disappeared completely. The same fate must have befallen the 
arterioles leading to them, after closure by endarteritic intimal thicken- 
ing. Intermediary stages of this process are to be observed in old cases 
of chronic glomerulonephritis, in which arterioles are often seen with 
the lumen completely closed by endarteritis and the originally thick 
medial muscle layer also being compromised on the other side by the 
surrounding granulation tissue. 


14. Thoma: Das Verhalten der Arterien in Amputationsstuempfen, Virchows 
Arch. f. path. Anat. 95:294, 1884. 
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It was mentioned in the foregoing that, according to Volhard, end- 
arteritis obliterans occurs also in the retinal arterioles in albuminuric 
retinitis, which this author believes to be of angiospastic origin. He 
considers the ischemia produced by the angiospasm as the cause of both 
the retinal and the arteriolar lesions. It is interesting to note, however, 
that Leber,’’ who has made the most exhaustive histologic studies of 
albuminuric retinitis, regards the endarteritis as secondary to the retinal 
changes, just as I consider the endarteritis in the renal arterioles sec- 


ondary to the glomerular lesions 


ARTERIOLOSCLEROSIS 

The histologic changes of essential hypertension were described in 
the foregoing. ina study 2 Ot seventy-two cases of essential hyperten- 
sion, | found that in this condition the arteriosclerotic lesions are essen- 
tially identical in the organs in which they occur and have a characteristic 
distribution. They are always present in the kidney, having been found 
in every one of the seventy-two cases of essential hypertension men- 
tioned. The splenic arterioles are affected in about two thirds of the cases, 
the pancreatic in about one half, the hepatic in less than one third and 
the cerebral in about one fifth. When lesions are present in the arterioles 
of these organs they are usually not nearly so marked as in the kidney. 
The terminal arterioles of the skin, skeletal muscles, myocardium, lungs, 
gastro-intestinal tract and thyroid are rarely involved, and then only to 
an insignificant extent. 

I have found that arteriolosclerosis having the same distribution as 
that just described as essential hypertension occurs also in chronic 
glomerulonephritis. Similar observations have recently been reported 
by Branch and Linder,'* who noted lesions of the arterioles in six of 
seven young nephritic patients who died of uremia. The following 


case illustrates severe arteriolosclerosis in chronic glomerulonephritis. 


Case 3.—History.—Jacob L., aged 39, entered Mount Sinai Hospital on April 
12, complaining of epistaxis, vertigo and dyspnea. Twenty years previously, he 
had been told by a physician that he had kidney trouble. A year ago he was 


in Mount Sinai Hospital because of hemiplegia on the left side, which cleared up 
almost entirely. For three weeks prior to admission the patient noticed that he 
was getting weaker; he was dyspneic and often dizzy and had several epistaxes. 
He also noted diminution in the acuity of vision. 

Examination.—The patient was well developed and well nourished. His 
breath had a urinous odor. Albuminuric retinitis was present. The heart was 
enlarged to the left, the first sound booming at the apex and the second sound 
accentuated and metallic at the aortic area. The radial arteries felt sclerosed and 








15. Leber: Graefe-Saemisch-Hess’s Handbuch der gesamten Augenheilkunde, 
ed. 2, Leipzig, 7:803, 1915. 

16. Branch and Linder: The Association of Generalized Arteriolar Sclerosis 
with High Blood Pressure and Cardiac Hypertrophy in Chronic Nephritis, 
J. Clin. Investigation 3:299 (Dec. 20) 1926. 
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tortuous. The blood pressure was 180 systolic and 110 diastolic. The urine con- 
tained a large amount of albumin and a few casts. 

On entrance to the hospital the blood chemistry was: urea nitrogen, 105; uric 
acid, 6, and creatinine, 7.6 mg. per hundred cubic centimeters. This rose io: 
urea nitrogen, 135; nonprotein nitrogen, 191; uric acid, 11, and creatinine, 16 mg 
per hundred cubic centimeters. Phenolsulphonphthalein excretion was almost 
nil in two hours. 

The patient became drowsy, gradually comatose, developed pericarditis and 
died with pulmonary edema on May 10. 





Fig. 2 (case 3).—Chronic glomerulonephritis in the stage of the secondary 
contracted kidney. Arteriolosclerosis of an interlobular arteriole. There is great 
hyperplasia of the internal elastic membrane. The media shows atrophic changes. 


Necropsy.—There was fibrinous pericarditis. The left ventricle was greatly 
hypertrophied, the muscle being 2 cm. in thickness. The right ventricle was also 
hypertrophied. 

The right kidney was contracted. The capsule stripped with great difficulty, 
revealing a pale, finely granular surface. On section it was seen that the cortex 
was greatly thinned and the markings practically obliterated. The kidney sub- 
stance was firm and generally pale yellowish-brown. The left kidney was in the 
pelvis to the left of the sacrum. It was supplied by an anomalous branch arising 
from the aorta 3 cc. above the bifurcation. It was smaller than the right kidney 
but otherwise similar. 
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Microscopically, no normal kidney tissue was seen. The kidney was almost 
entirely made up of large, irregular tubules lined by low epithelium and areas 
of edematous connective tissue infiltrated by numerous mononuclear cells. Only 
a few glomeruli were to be seen, and these showed nuclear proliferation and 
hyalinization of capillary loops. It seems astonishing that the excretory functions 
could have been carried on with so little renal parenchyma. 


The arteries of all sizes were severely damaged. In most the intima was 
greatly thickened, sometimes to obliteration. The vasa afferentia showed hyalini- 
ation of the intima, which in many places had undergone fatty change. The 


interlobular and some afferent arterioles showed hyperplasia ot the internal 
elastic membrane, so that interlacing strands of elastic tissue were to be seen. 
Between the elastic fibers there was a granular ground substance in which there 


were few nuclei. There was considerable fatty change in the intima. A few 
vessels showed thickening of the connective tissue of the intima, but this was not 
ot high degree. The media was severely injured in vessels of all sizes. In some 


vessels it was still fairly thick, but there was a severe degenerative process of the 
muscle fibers, which appeared granular and often exhibited irregular or absent 
nuclear staining. Sometimes there were unstained spaces between the muscle 
fibers and irregular areas of fibrosis. In the majority of vessels the muscularis 
was greatly and irregularly thinned, so that in some places there was no muscle 
outside of the thickened intima. These atrophic and degenerative changes of 
the media were present in some vessels in which the intimal change was minimal. 

The arterioles in the heart muscle of a size corresponding to the afferent and 
interlobular arterioles of the kidney appeared normal. Severe arteriolosclerosis 
was present in the arterioles of the pancreas and spleen, a lesser degree in those 
of the liver and suprarenals. The arteriolosclerosis in the pancreas was as 
marked as is seen in essential hypertension; in one of the pancreatic arterioles 
the intima was calcified, a rare observation in arteriolosclerosis. 


\rteriolosclerosis was not found in any of the cases in the earlier 
stages of chronic glomerulonephritis. It was present in several of the 
moderately advanced cases, but to a mild degree. In all twelve cases 
of chronic glomerulonephritis in its final stage, the secondary con- 
tracted kidney, arteriolosclerosis was present. In some, the arteriolo- 
sclerosis was as severe as is found in essential hypertension of many 
years’ duration, while in others it was much less marked. 

It was found, moreover, that 1n these instances of chronic glomerulo- 
nephritis the distribution of the arteriolosclerotic lesions was the same as 
that found in essential hypertension. That is, the lesions were always 
most severe in the kidney; the splenic and pancreatic arterioles were 
next most frequently and severely involved, and the liver, suprarenals 
and brain not so frequently. The arterioles of the heart and lungs 
(with the exception of the lungs in one case in which there was mitral 
stenosis) were only slightly involved; in the large majority of cases 
they were not affected. The single case in which endarteritis obliterans 
was present in the smaller radicals in the heart has been mentioned. 
The vessels of the gastro-intestinal tract, skin, voluntary muscles and 
thyroid, which were examined in a few cases, did not show any promi- 
nent lesions, usually being totally spared. 

It is seen, then, that arteriolosclerosis identical in the structure and 
distribution of the lesions with that found in essential hypertension 
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occurs in cases of glomerulonephritis of long standing. Arteriolosclerosis 
is not seen in early glomerulonephritis, and is but slight or absent in 
cases that have lasted but a few years, as in case 2. 

The fact that arteriolosclerotic lesions are found in cases of 
glomerulonephritis of long standing is strong evidence in favor of the 
view that these lesions are caused by arterial hypertension; for they 
are not found in early cases in which hypertension is already present, 
and usually already maximal, appearing only in the course of years, 
during which time the hypertension has persisted. It seems difficult to 
interpret these facts in any other way than that the hypertension causes 
the arteriolosclerosis. Arteriolosclerosis is thus a manifestation of long 
continued hypertension, whatever the origin of the latter. In a previous 
communication,” the fact was emphasized that arteriolosclerotic changes 
of marked degree in the spleen and of relatively slight extent in the 
kidney are a physiologic accompaniment of advancing years, and _ that 
the arteriolosclerosis of essential hypertension is to be regarded as a 
pathologic exaggeration of these physiologic changes resulting from the 
increased wear and tear of the hypertension. The occurrence in chronic 
glomerulonephritis of arteriolosclerosis identical in structure and dis- 
tribution with that of essential hypertension is added support for this 
view.  <Arteriolosclerosis is thus a histologic symptom of chronic 
arterial hypertension. 

The occurrence of marked arteriolosclerosis in chronic glomerulo 
nephritis must have deleterious consequences for the renal parenchyma, 
just as it does in essential hypertension. Volhard believes that endarter- 
itis obliterans is responsible for the progression of the renal process 
in many cases of chronic glomerulonephritis. However, endarteritis 
obliterans is probably only of secondary importance in this direction, 
for the affected vessels are those which lead to glomeruli that are already 
functionally incapacitated. Arteriolosclerosis, on the contrary, may 
affect vessels leading to intact glomeruli and lead to their destruction by 
cutting off the blood supply, precisely as occurs in essential hypertension. 
It seems probable that the arteriolosclerosis resulting from the hyper- 
tension is partially responsible for the final renal insufficiency in many 
patients with secondary contracted kidney who die of uremia after many 
years of hypertension with intact renal function. The arteriolosclerosis 
adds the coup de grace, so to speak, to the damage already wrought 
by the nephritic process. 


MUSCULAR HYPERTROPHY 
The existence of hypertrophy of the muscularis of the arterioles was 
first maintained by Johnson.'? Johnson’s observations on medial muscu- 


17. Johnson: On Certain Points in the Anatomy and Pathology of Bright's 
Disease, Tr. Medico-Chir. Soc. Edinburgh 51:57, 1868. 
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lar hypertrophy were later supported by the measurements of [Ewald.'* 
Subsequently, however, Jores '* pointed out that it is difficult to ascer- 
tain with certainty the thickness of the medial muscle because of possible 
postmortem contraction and other factors. That there is an actual 
medial hypertrophy has been reaffirmed by Volhard,'? who has also 
noted the absence of muscular hypertrophy in essential hypertension. 
jaehr *’ has made similar observations. 

My observations on the muscular coat of the arterioles of the kidney 
in glomerulonephritis are as follows: Neither in acute nor in the 
early stages of chronic glomerulonephritis are any changes in the medial 
musculature to be observed—with the exception of the necroses seen in 
some cases of severe acute glomerulonephritis as part of the necrotizing 
arteritis discussed in the first section. In most cases of chronic 
glomerulonephritis of several years’ duration, however, there is present 


a thickening of the medial muscle layer which is often marked and 


best seen in the interlobular and arcuate arterioles. The following 
case is an example. 

Case 4.—/Tistory.—Louis F., aged 14, entered Mount Sinai Hospital for the 
rst time on Jan. 22, 1921. Two weeks before he had suffered from sore throat 


which had kept him in bed a week. Two days later the sore throat recurred, and 
with it appeared swelling of the face and hematuria. On admission he was 
found to have the classical picture of acute diffuse glomerulonephritis with 
edema of the face, hypertension (180 systolic blood pressure and 100 diastolic), 
albuminuria, hematuria, and retention of nitrogen (urea nitrogen 60.2 mg. per 
hundred cubic centimeters). During his stay in the hospital, which lasted two 
months, he had three convulsive seizures. He was discharged feeling well. 
During the next four years he went to school and worked. In January, 1925, he 
reentered the hospital complaining of headache of two weeks’ duration and 
nausea and vomiting for the past two days. His blood pressure’ was 
214 systolic and 160 diastolic, and he had retention of nitrogen. He died of 


4 
uremia ten days after admission. In connection with the necropsy observations, 
it is interesting to note that Dr. Eli Moschcowitz, who had the patient under 
observation for a prolonged period, and to whom I am indebted for the clinical 
data, recognized that the evident thickening of the radial arteries was not due to 
sclerosis but to muscular hypertrophy and hypertonus. 

Necropsy.—The heart was greatly enlarged, weighing 600 Gm. Hypertrophy 
of the left ventricle was particularly marked. 

The left kidney weighed 80 Gm., the right 100 Gm. The capsule stripped 
with difficulty, exposing a finely granular, yellowish-brown, mottled surface, 
dotted here and there with fresh hemorrhages. The cortical markings were 
completely obscured. The structural arrangement of the kidney was severely 
disturbed. Large areas of granulation tissue were seen. The tubules were mostly 
collapsed and contained casts; their epithelia showed various degenerative changes. 
There were islands of enormously dilated and irregularly shaped tubules, showing 
efforts at regeneration. No normal glomeruli were to be seen. Most of them 


18. Ewald: Ueber die Veraenderungen kleiner Gefaesse bei Morbus Brightii, 
Virchows Arch. f. path Anat. 71:453, 1877. 

19. Jores: Ueber die Arteriosklerose der kleinen Organarterien, Virchows 
Arch. f. path. Anat. 178:374, 1904. 


20. Baehr, George: Personal communication to the author. 
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showed nuclear proliferation and blocking of the capillary loops. Some were 
completely hyalinized. There was hemorrhage into Bowman's capsule in a few, 
others showing capsular adhesions. There were no epithelial crescents. 

Most of the interlobular and some of the afferent arterioles showed endarte- 
ritis obliterans, which in some was so marked as to close the vessel completely. 
The newly formed intimal connective tissue was rich in nuclei; in some vessels 
it was fatty. The elastica was normal in most vessels: in some there was slight 


hyperplasia. Many of the vasa afferentia showed marked hyalinization 





Fig. 3 (case 4).—Chronic glomerulonephritis; interlobular arteriole showing 
medial hypertrophy in the absence of marked intimal thickening 


On first examination of the section under low power magnification, many of 
the arterioles were strikingly prominent. This was due to the presence of a 
thick medial muscular layer, which was seen by comparison with similar sections 
of normal kidneys to be much thicker than usual. The thickening of the media 
was entirely muscular, the muscle cells lying close to one another without any 
fibrosis. The muscular thickening was best seen in the interlobular arterioles, 
but was also plain in the larger and smaller vessels. It was present in vessels 
with endarteritis obliterans as well as in a few without marked intimal thickening. 

The arterioles of the heart, lungs, liver and spleen appeared normal. Some 
arterioles of the suprarenals seemed to have unusually thick medial muscle. but 
this was not certain. 
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In some cases of old secondary contracted kidney the arterioles 
have a thick muscularis, but in others it is distinctly atrophied. Both 
hypertrophy and atrophy may be seen in different vessels of such a 
kidney, and sometimes it can be observed that a thick muscular layer 
is undergoing atrophy in places. The atrophy of the muscle in these 
cases is usually seen where there is well marked arteriolosclerosis. In 
some vessels the atrophy is so marked that there remains only a thin layer 
of muscle cells outside of the thickened intima, and in places even this 
thin laver may be totally lacking. 

Che hypertrophy of the arteriolar muscle layer in the kidney 1s 
most cases of chronic glomerulonephritis of several years’ duration but 
still “active” is in direct contrast to the observations in essential hyper- 
tension in which atrophy of the medial muscle is the rule. Volhard 
believes that this medial hypertrophy is a manifestation of increased 
tonus of the renal arterioles in glomerulonephritis. It is interesting 
that when chronic glomerulonephritis lasts for many years and reaches 
the stage of secondary contracted kidney, the medial muscle atrophies. 
As these patients usually have arteriolosclerosis, the same ‘‘anatomical 
picture” of the arterioles as in essential hypertension is often present 
arteriolosclerosis plus medial atrophy. It would thus seem that the effect 
of long continued hypertension is to produce finally medial atrophy as 
well as arteriolosclerosis. 

Definite hypertrophy of the media of the arterioles in organs other 
than the kidney was not found, though in isolated instances there were 
uncertain indications of it. The retina was not examined in any of the 
cases; however, Volhard states that medial hypertrophy is found in 
patients with albuminuric retinitis; the large vessels were not studied, 
but it is known that here also medial hypertrophy may be present 
(Fischer and Schlayer,?! Moscheowitz °°). Medial hypertrophy and 
increased tonus of the medial muscle are responsible for the impression 
of thickening given to the palpating finger by the radial artery in many 
cases of glomerulonephritis in which arteriosclerosis is absent. This 


condition has been termed pseudoarteriosclerosis by Moschcowitz. 


SUMMARY 

The arterioles of various organs were studied in thirty-seven cases of 
diffuse glomerulonephritis. 

The arteriolar lesions of diffuse glomerulonephritis are of four 
histologically and pathogenetically distinct varieties : 

1. Acute necrotizing arteritis was found in the renal arterioles in 
three of eight patients dying during the acute stage of diffuse glomerulo- 

21. Fischer and Schlaver: Die Arteriosklerose und Fuehlbarkeit der Arterien- 


wand, Deutsches Arch. f. klin. Med. 97:230, 1909, 
22. Moschcowitz: Personal communication to the author. 
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nephritis. These lesions are probably of the same (toxic?) origin as 
the glomerular lesions. 

2. Endarteritis obliterans was present in seventeen of twenty-nine 
cases of chronic diffuse glomerulonephritis in various stages. [-ndarter- 
itis obliterans was not found in the early stages or often in the end 
stage (secondary contracted kidney): it occurred predominantly in 
those patients who succumbed after the process had lasted for some 
years, but while the inflammatory process in the glomeruli was still 
active. The histology of the lesion is identical with that seen when 
an artery is ligated, and the opinion is advanced that the endarteritis 
obliterans is due to the glomerular lesion blocking the blood current. 

3. Arteriolosclerosis similar in histology and distribution of the 
lesions to that found in essential hypertension was present in all twelve 
cases of secondary contracted kidney. It was not found in early cases 
and was of but slight degree in the moderately advanced cases. The 
occurrence of arterioloscierosis is correlated with hypertension of long 
duration. 

4. Muscular hypertrophy in the media of the renal arterioles was 
well marked in many cases of chronic glomerulonephritis of considerable 
duration but still “active.” It was not found in the early stages. In 
cases of secondary contracted kidney of many vears’ duration the medial 
muscle usually atrophies as it does in essential hypertension. 

5. The fact that arteriolosclerosis of the same histology and distri- 
bution as that found in essential hypertension occurs in chronic 
glomerulonephritis of long duration is strong added evidence that this 


lesion is a consequence of the hypertension. 
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Multiple myeloma is a disease of the bone marrow characterized 
by the appearance of multiple focal lesions which exhibit certain neo- 
plastic properties. The histologic picture is that of a proliferation of 
apparently some one cell of the marrow, but the histogenetic identity 
is still unsolved. Metastases have been reported but are rare. Lence- 
Jones protein in the urine is a frequent accompaniment. All cases 
reported have terminated fatally, usually after having run a_ slow, 
progressive course, 

The first case of this disease reported was that of MelIntre, in 
1850, under the term mollities ossium. In 1867, Wever reported 
another case. Von Rustisky in 1873, first recognized the involvement 
of the bone marrow and gave it the name it now bears, multiple myeloma. 
In 1905, Wood was able to collect only thirty instances of this disease; ! 
fifty had been collected in 1912, and a hundred by 1920. Since then 
the total has been raised to 140.* This rapid increase during the past 
few vears is not believed to be due to an increase in incidence but to 
the advent of the roentgen ray which facilitates diagnosis, and without 
which in some cases the disease would not be recognized. Sixty per 
cent of the cases reported occurred in persons between 40 and 60 years 
of age, but the extreme ages recorded are 24+ and 69 years.* This 
disease occurs more commonly in men than it does in women: men, 
76 per cent; women, 24 per cent. The reason for the predominance 
in men is not known. 

The origin of the cells of multiple myeloma has been much dis- 
cussed, and at present few authorities are in accord concerning their 
derivation. It is generally accepted that they arise from cells in the 
bone marrow, because it is here that the tumor is found. As the 
name implies, the foci of origin are multiple, and the distribution of 
the growth throughout the bones is widespread. Ewing,* reviewing 
the work of other observers, classifies them into four types: (1) plasmo- 
cytoma; (2) erythroblastoma; (3) myelocytoma, adult and embryonal, 


* From the Second Medical Division, New York Hospital, New York. 
1. Wood: Chemical and Microscopic Diagnosis, New York, D. Appleton & 
Co., 1905. 
Newburn and Vango: Canad. M. A. J. 15:502 (May) 1925. 
Ewing: Neoplastic Disease, ed. 2, Philadelphia, W. B. Saunders Company, 


1922, p. 292. 
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and (4+) lymphocytoma. He thinks that each shows distinct types 
of cells and not varying phases of anaplasia. Vance* says: ‘While 
the clinical and pathological features of the cases of multiple myelomata 
are remarkably similar, a variety of types of multiple myeloma have 
been distinguished on the basis of the histological characteristics of 
the tumor cells. There is no doubt, however, that these cells, diverse 
as they are, are derivatives of the undifferentiated cell of the bone 
marrow or the myeloblast which is the ancestor of both leucocyte and 
erythrocyte.” He supports this claim with the fact that cells of multiple 
myeloma almost always resemble certain elements of normal marrow. 

Much work has been done in the attempt to prove whether these 
cells belong to the myelocytic series. Normal myelocytic cells should 
show granules, and many workers have attempted to demonstrate these 
granules in multiple myeloma. Beck and McCleary ® were able to 
show oxydase granules in the plasma cells in one case of plasmocytoma 
Most other authorities have not been able to confirm this. McConnell ° 
believes that plasma cells are young myelocytes not mature enough to 
give the oxydase reaction. 

Some consider these tumors in the light of an infectious process or 
granuloma because of the slow progress of the disease, and because the 
tvpe of cell found in the plasma cell type at least, is seen in chronic 
infection. If this be true, one would expect the reaction to be a 
lymphocytic one. This agrees with the belief held by some writers 
that plasma cells are derived from lymphocytes. Kingsley, Unna and 
others * support the infectious theory. They believe that plasma cells 
are derived “directly from connective tissue fibroblasts or indirectly 
from histogenous lymphoid cells which themselves are derived from 
fibroblasts.” If it be assumed that the plasma cells in multiple myeloma 
are the same as those found normally and pathologically, then they are 
the result of a specific cell reaction. There is some evidence to prove 
that all multiple myelomas are derived from plasma cells of bone marrow 
origin. Mallory * states: 

The cell type of this tumor has not been determined. Evidently it does not 
belong to the myeloblastic series because it does not differentiate like them. 
Moreover the myeloma is never associated with myelogenous leukemia. The only 
other cells peculiar to the bone marrow are the erythroblast and the megakaryo 
cyte. Possibly it arises from one of these cells. It is claimed by some writers 
that there exists in the bone marrow another peculiar kind of cell which they call 


the bone marrow plasma cell, and that from it this tumor arises. 


4. Vance: Am. J. M. Sc. 152:693, 1916 

5. Beck and McCleary: Multiple Myeloma with Bone Marrow Plasma Cells 
in the Blood, J. A. M. A. 72:480 (Feb. 15) 1919. 

6. McConnell: Am. J. M. Sc. 165:184, 1923. 

7. Kingsley: Anat. Record. 29:1 (Nov.) 1924. 

8. Mallory: Pathologic Histology, Philadelphia, W. B. Saunders Company, 
1914, p. 338. 
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Bailey * states definitely that a plasma cell is found in normal bone 
marrow. In Christian's '® eight cases of multiple myeloma he found 
them all of plasma cell origin. He says, ‘The cases studied side by 
side and in comparison with bone marrow cells leave the impression that 
we have in these tumors a development from certain bone marrow cells 
which | have considered to be bone marrow plasma cells. Whether 
this be true for all reported cases is exceedingly difficult to say. Possibly 
some cases have to be considered as exceptions.” Williams '! points 
out that: 

l-urther research may show that the differences in the type are more apparent 
than real and are the result of differences in fixation, staining, and description or 
perhaps in degree of anaplasia. The problem is further complicated by the fact 
hat the exact microscopic characters of the plasma ceils are keenly disputed, while 


- occurrence in normal bone is not universally recognized 


(iross pathologic examination shows areas of soft or firm tumor tis- 
sue scattered throughout the marrow of the bones. “Those most commonly 
involved are the flat bones, the sternum and the ribs, in which blood 
formation is most active. These areas vary in color from gray to red, 
depending on the amount of blood in them. The masses of tumor tissue 
may be small and discrete or large and confluent. The tumor appears to 
rise from multiple foci, and the involvement is usually widespread. It is 
by pressure on the surrounding bone that the tumor causes absorption, 
and this explains its ragged appearance in the roentgenograms. The 
tumor cells in themselves have no real bone destroying property, nor 
have they the power to form new bone. In this respect they differ 
from the cells of osteogenic sarcoma. Sometimes the tumor breaks 
through the periosteum and invades the surrounding tissue, giving the 
bone a nodular appearance. 

Bence-Jones protein is found in the urine in about 80 per cent of 
the cases of multiple myeloma, and it is by this finding that many 
instances are first recognized. It is not pathognomonic of the disease, 
for it is occasionally present in other pathologic conditions of the bone 
or marrow, such as lymphosarcoma, osteomalacia, leukemia, myxedema 
and carcinomatous metastases. This protein was first described by 
Bence-Jones in 1847, who considered his case as one of mollities ossium 
rubra. At first this substance was thought to be more of the nature of 
an albumose, but now it is held to be a true protein, yielding char- 
acteristic amino-acids on hydrolysis.'* The origin of Bence-Jones pro- 
tein is not known. Characteristic lesions are not seen in the kidneys 


9. Bailey: Textbook of Histology, ed. 6, New York, William Wood & Co., 
1920, p. 199. 

10. Christian: J. Exper. Med. 9:325, 1907. 

11. Williams, O. T., and others: Lancet 2:1403, 1910. 

12. Boggs and Guthrie: Am. J. M. Sc. 144:803, 1912. 
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either grossly or microscopically. Some of the theories are that it 
is due to: (1) rapid destruction of bone by neoplasm, (2) the action 
of an enzyme of the tumor cells on the proteins in the blood; (3) a 
peculiar secretion or degeneration product of the myeloma cells. The 
characteristic feature of this protein is that when its solution is heated 
in an acid medium at as low a temperature as 45 C., a turbidity is noted. 
\t from 50 to 55 C. a flocculent precipitate forms which adheres to 
the side of the tube. Above 60 C. the precipitate begins to disappear 
and on boiling completely disappears. When the solution is cooled, it 
reappears. The reaction is often concealed somewhat by the simul- 
taneous presence of serum albumin. Bence-Jones protein may occur in 
a specimen of urine constantly or intermittently. In some cases the 
protein has been known to be precipitated spontaneously shortly after 
being passed. Bayne-Jones and Wilson '* found that there were differ- 
ences between Bence-Jones protein and the proteins of human serums 
and also between preparations of Bence-Jones protein from various 
sources. Their specimens of Bence-Jones protein were all the same 
regarding their phases of coagulation and solution by heat in an acid 
medium; vet their physical properties differed much, as did_ their 
immunologic reactions. These differences were so marked that they 
regarded the so-called “Bence-Jones body” as a group of similar but 
not identical substances, and refer to the group as the Bence-Jones 
proteins. This immunologic difference was confirmed by studies made 
in the New York Hospital. 

The blood picture is usually that of a progressive secondary anemia. 
The white cells range from five to fifteen thousand. .\bnormal cells 
have seldom been reported. Ina case described by Beck and McCleary 
a blood smear showed 6.6 per cent plasma cells, and later at autopsy 
the same type of cell was found in the tumor. In a case reported by 
Ellermann '* the blood picture was that of a leukemia. There were 
many nucleated erythrocytes in a case reported by Jochman and 
Schumm.! \t times, anemia is the dominating feature, and it resembles 
that of the pernicious type in a few cases. In the case that is reported 
in this article there are some points that seem to indicate that the anemia 
is due to an increased destruction of erythrocytes, namely, an icteric 
index of 10.6, and the hemosiderosis in the liver and spleen. These 
conditions do not occur in a simple anemia. 

The blood in these cases is, as a rule, not associated with a diminished 
calcium content but with a rather high one. Blatherwick '* found in 

13. Bayne-Jones and Wilson: Bull. Johns Hopkins Hosp. 33:27 (Feb.) 1922. 

14. Ellermann v.: Myelomas with Leukemic Blood Picture, Ugesk. f. Laeger 
85:501 (July 19) 1923. 

15. Jochman and Schumm: Ztschr. f. klin. Med., vol. 46, 1902. 

16. Blatherwick: Am. J. M. Sc. 151:432, 1916. 
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his case that the analvsis of the feces and urine showed an abnormally 
high excretion of calcium. In the case which is being reported the 
patient was able to produce a considerable callus formation around her 
fractures, and at autopsy a part of the aorta showed marked calcification. 
Microscopically areas of calcification were found also in the kidneys. 
In his case McConnell" reports the presence of calcification in the 
heart, lungs, kidneys, spleen and pancreas. He explains this as a result 
of the growth of the tumor with the resulting destruction of bone 
which causes a large amount of calcium to be liberated. The calcium 
is carried in the circulation and deposited in the different organs, par- 
ticularly in the walls of vessels. 

The onset of this disease is usually insidious and has progressed 
extensively before it is recognized. There are several ways by which 
attention is first attracted to it, namely: (1) pain of a dull, boring 
nature which is frequently made worse by pressure; (2) a pathologic 
fracture; when this occurs in the vertebrae, a marked kyphosis may 
result; (3) paraplegia or a neurologic disturbance most frequently of 
the lower extremities, which results from destruction of the vertebrae 
with pressure on the cord or spinal nerves, and (4+) accidental finding 
of Bence-Jones protein in the urine during a routine urinalysis. Probably 
the commonest early symptom is the dull boring pain over the chest 
and back, which seems to be due to pressure of the tumor on the 
periosteum. When the cranium is involved, headache is a symptom. 
Pain in various organs and in the intestines has been described, the pain 
being of a referred nature and due to pressure on the spinal nerves. 
\ progressive anemia is one of the most striking features of this dis- 
ease, and it is associated with more or less cachexia. Fever may or 
may not be present and is never extremely marked. Metastases rarely 
occur in the organs, and if they do occur, they are not likely to give 
rise to symptoms. In some cases the spleen is enlarged, but this is not 
a common observation, the spleen usually being of normal size. There 
is an increasing loss of weight and a general progressive weakness, 
so that finally the patient becomes bedridden. The course of the disease 
varies much. Some fulminating cases terminate in a few months, while 
others pursue a slow course over many years. Remissions may occur, 
but there is not a case on record in which the disease has been stopped 
or even checked. Intercurrent infections frequently are fatal before 
the disease has run its course. 

The differential diagnosis, especially in the early stages of the disease, 
is not easy. The condition may simulate pernicious anemia particularly 
when cord symptoms are present. From pressure on the spinal nerves 
sharp pains in the thighs arise which make one think of tabes dorsalis. 
Pott’s disease is hard to eliminate when the vertebral column is eroded 


and the cord compressed. Pathologic fractures may occur with sarcoma 
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of bone or metastatic carcinoma; so they are not pathognomonic 
Gastro-intestinal carcinoma must be considered on account of. the 
cachexia, general weakness and loss of weight. The pain over the 
chest is not much different from that caused by eroding aneurysms. 


Osteomalacia is the condition hardest to differentiate, and it was witl 


this disease that multiple myeloma was first confused. They both may 
give the same blood picture and both show Bence-Jones protein in the 
urine. The clinical course is often similar. However, osteomalacia 
occurs more commonly in women, while multiple myeloma is more fre- 
quently found in men. The roentgen-ray observations in both conditions 
are definite and serve to differentiate them. Most of these confusing 
conditions can be ruled out by finding Bence-Jones protein in the urine, 
by the blood picture and by the symptoms and general clinical condition 
of the patient, but the diagnosis can be made definitely only by aid of 
the roentgen Fay OF by biopsy. The roentgen-ray observations are 
characteristic, the bone showing numerous small discrete areas of rare- 
faction with a ragged motheaten outline. This is due to pressure of 
the nodules which causes an irregular absorption of the bone. As a rule, 
the cortex is not destroyed. 

The treatment of this disease, like that of most other malignant 
tumors, is not satisfactory. In none of the cases reported has the 
growth been checked or stopped. Roentgen-ray therapy and the Alpine 
lamp seem to ameliorate the symptoms. Iron and arsenic such as are 
used in secondary anemia usually do not give striking results. Much 
care has to be taken in the nursing of these patients because of the 


ease with which pathologic fractures occur. 


REPORT OF CASE 


History —The patient was a German woman, aged 57, who had lived in this 
country since she was 18 years old. Her occupation had been packing tobacco. 
She was married for many years but had not had any children. She had enjoyed 
perfect health until five months before being admitted to the hospital. Her family 
history was negative. Five months before admission the patient had had a sudden 
attack of pain in the lumbar region. This pain became constant, and the patient 
was told she had lumbago. Her back was strapped, and in the course of six weeks 
the pain gradually disappeared. Later while lifting a heavy load she felt a sudden 
sharp twisting pain in the right hip. This pain occurred at intervals for about two 
weeks and then stopped. Shortly afterward she had a similar attack of pain in 
the left hip. Since then, pain had been almost constant. When the patient was 
admitted to the hospital, the pain was in the lower part of the back and left side 
and caused her to bend backward when walking. The pain was relieved by lying 
down. In the previous five months she had lost about 50 pounds (22 
her weight on admission having been about 145 pounds (65.8 Kg.). Her appetite 
was good, and she slept well. Except for the pain described, the patient felt 
well. She consulted a physician who in the course of his examination found Bence- 
Jones protein in her urine. He advised hospital treatment, and she was admitted 
to the service of Dr. William R. Williams at the New York Hospital on Dec. 5, 
1922. 
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Physical 


negative 


E:xamination.—The physical examination at this time was essentially 
It was not until sixteen months later, at the time of her last admission, 
that any physical defects were noted. 
was extremely weak, but there were 
extremities. The left thigh 


At that time it was seen that the patient 
no gross changes except those in her 
showed a partial loss of motility, and there was 
f motility of the right thigh at the hip joint. There was some shorten- 
ing and irregularity of outline of the right femur in its upper third. 


= 
entire loss ¢ 





Fig. 1.- 


Involvement by multiple 
pathologic fracture of femur. 


myeloma of pelvis and right femur, with 


This patient was under observation intermittently from December, 1922, to 
September, 1925, and spent the last seventeen months of her life in the hospital. 
Until three months before her last admission the patient was able to be up and 
around. At that time she fell and sustained a fracture of the left hip. Her con- 
dition became gradually worse, s 


( 


» that hospitalization became necessary. 
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Bence-Jones protein was found in the urine shortly before the patient first came 
under observation in 1922, and it was present in all subsequent examinations, the 
amount varying from a faint trace to a heavy precipitate. Serum albumin was 
also present, the amount changing from time to time, and occasionally being so 


great as to obscure the Bence-Jones reaction. Hyaline and granular casts were 
found at irregular periods. A few epithelial cells, leukocytes, and occasionally 
calcium oxylate and phosphate crystals were recorded. The urine was usually 


acid, and the specific gravity ranged from 1,012 to 1,030, the average being around 
1,020. 

The blood count on first admission showed a hemoglobin content of 60 per cent, 
leukocytes 7,600, erythrocytes 2,260,000 and a normal differential count. Through- 
out her stay in the hospital, the blood count remained practically the same except 





Fig. 2.—Rarefaction in left clavicle, scapula, humerus and ribs. 


for a gradual diminution of the hemoglobin. The last examination shortly before 
death showed hemoglobin 22 per cent, erythrocytes 2,200,000 and leukocytes 4,700. 
Smears at different times revealed some poikilocytosis and slight anisocytosis, but 
in general the red cells appeared normal. At no time were more than a few 
normoblasts seen, and the platelets appeared normal in number. No abnormal 
white cells were noted. 

Several blood Wassermann tests performed at various times were negative. 
Chemical examination of the blood showed a variation in the urea nitrogen from 
11.5 to 23 mg. per hundred cubic centimeters of blood. The blood calcium 
ranged from 12.06 to 16 mg. per hundred cubic centimeters of blood. The icteric 
index, which was determined only once, was 10.6. 

Roentgenograms taken in December, 1922, showed rarefaction of ribs, clavicles, 
vertebrae and extensive lesions in the skull. However, of the long bones, only 
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the fibulae and bones of the forearms were involved. Three months later, the 
lesions noted before were more extensive, and, in addition, rarefaction was begin- 
ning in the tibias and femurs. Roentgenograms taken two months later revealed 
further advancement of the disease. When roentgen rays were next taken, in 
March, 1925, three pathologic fractures of the femurs were noted. The patient 
was aware of only one of these, which she had experienced several months pre- 
viously. While being taken to the roentgen-ray room for therapy, another frac- 
ture occurred in the left femur. Fractures were also noted in the right clavicle 
and later in the right forearm. Roentgenograms taken of the chest showed that 
practically all the ribs on the left side were broken, these having given rise to no 
symptoms. Shortly before death pathologic fractures of both bones of the fore- 
arm and of the lower end of the humerus on the left side were noticed. 





Fig. 3—Extensive lesions in the skull. 


Treatment and Course—When first admitted to the hospital the patient was 
given extensive roentgen-ray therapy all over the body, but this had to be discon- 
tinued on account of pathologic fractures, and the Alpine lamp was substituted. 
As a result of these procedures there seemed to be an amelioration of symptoms. 
Sodium cacodylate was given daily for several months without any apparent effect 
on the blood. 

Throughout the patient’s last stay in the hospital, which was about seventeen 
months, her clinical course was variable but generally downward. At times pain 
over the chest and back was severe enough to require morphine, but in general 
the patient was comfortable as long as she remained quiet. She gradually became 
weaker, and for several weeks before death had frequent vomiting and diarrhea. 
The weakness became extreme, and the patient finally succumbed. During the 
last few weeks there was a slight irregular fever, but aside from that the tempera- 
ture was normal. 
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Pathologic Report-——Autopsy was performed shortly after death. The loose 
folds of the skin indicated considerable loss of weight. The left upper arm was 
deformed, and by palpation a fracture was noted at about the middle of the 
humerus. Both femurs showed deformities 

\t numerous places of the skull areas of extremely thin bone were encountered 
The slightest pressure on these areas caused an indentation of the bone attended 
by a crackling sound. On section, the external table showed irregular erosion, 
and the internal table consisted only of a flat network of thin bone. The diploé 
was replaced by soft yellowish masses of tissue which extended through meshes 
of the internal table and were connected with the dura from which it could not 


’e separated. Only slight pressure was sufficient to cause a fracture of the 
sternum, and the bone was easily cut. The cut surfaces showed the bone to be 


thin, in some places only 2 mm. in thickness. The medullary cavity was filled 





Fig. 4—Skull showing lacelike destruction of inner table. Tumor can be seen 
between inner and outer tables. 


with masses similar to those found in the skull, and, in addition, definite nodules 
of light red were found within the yellow masses. The lower end of the right 
femur was removed. On vertical section the marrow appeared replaced by red 
dish masses of soft tissue with a great many hemorrhages scattered through it. 
The epiphysis of the femur did not reveal gross lesions. The observations on the 
ribs and vertebrae were the same as those described in the foregoing. 

The spleen was of normal size and consistency. On section, the organ presented 
a brownish surface with many scattered hemorrhagic areas; normal markings 
could not be recognized. 

The liver, which weighed 1,200 Gm., was yellowish brown and showed gross 
evidence of fat infiltration; otherwise it was normal. 

The surfaces of both kidneys appeared roughly granular, and a few larger 
scars were present; otherwise the organs appeared normal. 

Adenopathy was not present in the lymph nodes. The largest nodes encoun 
tered were about 1 cm. in diameter. A few nodes appeared anthrocotic, but 
other gross lesions were not apparent. 
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The abdominal aorta presented several large arteriosclerotic ulcers ; in places 
calcitication was so advanced as to cause the vessel to be rigid. This same lesion 
was present in the first portion of both coronary arteries. No lesions were noted 
elsewhere. 

The fat of the subcutaneous tissue had a peculiar golden yellow color resem 
bling that seen in pernicious anemia. 

\erobic and anaerobic cultures of blood from the heart showed no growth. 

Vicroscopic Examination.—On section the spleen showed a marked hyperemia 
and numerous accumulations of brown pigment granules. There were also many 
cells loaded with such granules. The walls of some of the capillary vessels 
showed thickening with hyalinization. 

In the liver cells of the peripheral parts of the lobules were numerous large, 
round, empty vacuoles, evidently the result of fat infiltration. Most of the capillary 
blood vessels contained many large cells with acidophilic protoplasm. The large 





Fig. 5—Growth in bone marrow showing plasma cells. 


vesicular nucleus was rich in chromatin, and the structure of the latter was often 
radiating. The nucleus of most of these cells was eccentrically placed. These 
cells resembled plasma cells. 

In the kidney the majority of the glomeruli were intact, but there were scattered 
areas in which the glomeruli were in various stages of hyaline degeneration. 
Throughout the specimen there was a definite increase of interstitial fibrous con- 
nective tissue with a patchy mononuclear round cell infiltration. A large propor- 
tion of the tubular lumina was filled with a homogenous or granular material 
which varied in color from pink to pale blue. In a few instances the tubular 
epithelium was replaced by a deep blue staining structure, this process undoubtedly 
being calcification. 

A section of the tumor mass taken from the right femur, presented a uniform 
histologic picture. Here were seen a great many identical cells closely packed 
together. These cells were similar to those described in the liver capillaries and 
resembled plasma cells. In the adjacent fatty bone marrow, groups of similar 
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cells were encountered. Sections of the tumor mass taken from the skull and 
vertebra showed the same cells. 

Summary.—The conditions revealed at autopsy were: plasmocytoma of th 
} TEs , . ae. ¢ , 1 . . > see 
bone marrow ; hemosiderosis of the spleen and liver; glomerulonephritis, chron 


“calcium metastases” to the kidneys and pathologic fractures 

Vote: I have classitied this tumor as a plasmocytoma, signifying that the cel 
lular units of which the growth consisted, resembled plasma cells, implying, how 
ever, nothing concerning their histogenesis or real nature 


SUMMARY 


\ case report of multiple myeloma occurring in a woman, the patient 
being under observation for over two and one-half years is given in the 
foregoing. Attention was first directed to the condition by a pain 1 
the back, made worse by pressure. Bence-Jones protein was found in 
the urine, and on the basis of these two conditions a provisional diag 
nosis of multiple myeloma was made; roentgen-ray observations con 
firmed the diagnosis. The blood picture was that of marked secondary 
anenua. The icteric index and hemosiderosis of the liver and spleen 
at autopsy suggested that the anemia to a certain extent may have been 
of a hemolytic nature. The course of the disease was marked by 
progressive anemia and many pathologic fractures. .\t autopsy several 
pathologic fractures were seen, and most of the bones were destroved by 
the tumor growth of the marrow. The histologic structure of th 
tumor tissue was that of a plasmocytoma. No metastases were found 


but plasma cells were present in the capillaries of the liver 











AUDIBILITY OF BRUIT OF THE THYROID IN 
ENOPHTHALMIC GOITER 


ISRAEL BRAM, M.D. 


PHILADELPHIA 


The typical thyroid swelling in’ exophthalmic goiter presents 
throbbing, thrill, and bruit—physical signs of hyperplasia of the organ 
associated with a tremendous increase in its vascularity. These signs, 
especially bruit, help to differentiate this form of goiter from that of 
toxic adenoma. Indeed, in the absence of exophthalmos in an otherwise 
typical case of exophthalmic goiter, the characteristic bruit of the thyroid 
is almost pathognomonic. ‘The stethoscope over the thyroid gland is 
frequently the determining factor in differentiation of the two condi- 
tions, which otherwise present many clinical features in common. 

The examiner must place the stethoscope over the isthmus of the 
organ rather than over the lateral lobes. At the isthmus the true bruit 
of the thyroid is obtained rather than the sound of blood passing through 
the carotid arteries. Carotid murmurs are systolic in time, of the same 
duration as the cardiac systole and rather soft in character. Bruit over 
the hyperplastic thyroid is likewise systolic in time but of greater 
duration than is the cardiac systole; occasionally it is also diastolic. In 
tvpical instances the sound heard is rather loud and at times uncom- 
fortably harsh to the ear, simulating the bruit heard over an aneurysm. 

In a considerable percentage of sufferers from exophthalmic goiter 
there is no obvious thyroid swelling; hence bruit is scarcely to be 
expected. Again, during the formative or incipient stage of the disease, 
thyroid vascularity may be insufficient to produce an undoubted murmur. 
In cases of otherwise typical exophthalmic goiter, hyperplasia may be 
added to an adenoma of the thyroid of long standing; hence bruit may 
or may not be audible. 

There are two methods of altering the audibility of bruit in the 
hyperplastic thyroid of exophthalmic goiter: (1) through change of 
the patient’s posture, and (2) through the use of 1odine. 

1. The usual position of the head during examination of the thyroid 
is one of extension, with the chin raised upward and the anterior aspect 
of the neck made taut and convex as in figure 1. In this position the 
examiner determines the motility of the organ during deglutition, the 
size, shape and symmetry of the mass and the location of the lower 
border of the isthmus, to determine whether there is any retrosternal 
extension. The stethoscope over the isthmus with the patient’s thyroid 
in this position will, however, give the least likelihood of bruit, as the 
blood vessels are compressed, and the organ is made relatively anemic. 


In marked hyperplasia of the thyroid this compression will suffice merely 
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to render bruit less audible. Questionable bruit or bruit of moderate 
loudness will become entirely inaudible. When, however, the patient’s 
neck is placed in the flexed position with the chin forward or approach- 
ing the chest, as in figure 2, a soft bruit becomes loud, a questionable 
one rather distinct, and often a thyroid presenting no bruit in the 
extended position will present one in this posture. I have by this means 
produced a decompression or release of tension of thyroid content so 


that the maximum of vascularity exists with consequent maximum 














Fig. 2—Flexed position of the head during examination of the thyroid. 


audibility of bruit. It is frequently possible in this position of the neck 
to elicit bruit over the thyroid months in advance of the development 
of marked enlargement of this organ in exophthalmic goiter, thus 
assisting in the making of an early diagnosis. 

2. As the result of the administration of iodine in patients with the 
hyperplastic thyroid of exophthalmic goiter, there is such an accumula- 
tion of colloid within the vesicles as to increase the size and tenseness of 
the goiter. This may cause such compression of the distended blood 
vessels within the thyroid as to render less audible or, virtually, to 
eliminate bruit. Discontinuance of iodine administration results in the 
disappearance of the excessive colloid accumulation within from ten 
to twenty days, with the reappearance of the former bruit. 








PAROXYSMAL CYANOSIS 


ASSOCIATED WITH BILATERAL THROMBOSIS OF THI SUPRARENA 


* 


VEINS 
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Bilateral thrombosis of the suprarenal veins as a cause of death is 
rare, and the clinical symptoms caused are so puzzling that the diagnosis 
is doubtful until a postmortem examination demonstrates the lesions. 
Sudden destruction of both suprarenal glands by extensive hemorrhages 
leads promptly to death. while a more chronic process, such as tuber- 
culosis, brings about the changes of Addison's disease. Between thes: 
extremes are gradations of destruction and corresponding diminutior 
of function which, according to statements recorded, may arouse a con- 
siderable variety of symptoms. These symptoms with acute injury of 
the suprarenal gland have been arranged by Lavenson* and others in 
five groups: (1) a “peritoneal” form with epigastric pain, vomiting, at 
times diarrhea and profound prostration—svmptoms resembling thos¢ 
in acute hemorrhagic pancreatitis; (2) an asthenic form ending fatally 
ina few days; (3) a nervous type with convulsions, delirium or coma ; 
(4) a form with purpuric rash or hemorrhages in the abdominal viscera, 
occurring especially in children, and (5) finally, a variety in which death 
is sudden and which is usually seen in children and in stillborn infants. 
Symptoms aroused by the sudden loss of suprarenal function, which 
lead at least to a presumptive clinical diagnosis of injury to the supra- 
renal gland, are complicated by symptoms resulting from fluctuations 
in the suppression of function, which occur with parietal thrombosis ot 
the veins, organization of the thrombi, and further occlusion of the 
vessel lumens. Very little regarding the symptoms of this disorder is 
mentioned in the reports now on record, and, judging from the state 
ments made in these accounts, thrombosis of the suprarenal veins was 
considered secondary in importance. In 1885 Hanau * reported throm- 
bosis of the suprarenal veins in three patients, two of whom had acut 
suppurative infections elsewhere in the body; the third had advanced 

From the Henry Baird Favill Laboratory, St. Luke’s Hospital. 

Read by title at the Annual Meeting of the American Society for Clinical 
Investigation, Atlantic City, N. J.. May 2, 1927. 


1. Crowe, S. M.; Tr. Chicago Path. Soc. 12:26 (March) 1924 
2. Lavenson, R. S.: Acute Insufficiency of the Suprarenals, Arch. Int. Med 
2:62 (Aug.) 1908 


3. Hanau: Tageblatt der Vers. deutscher Naturforscher und A\erzte, Strass- 
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pulmonary tuberculosis. Thrombosis of the veins with extensive hemor- 
rhage into the substance of the suprarenals is reported in three patients 
hy Lissauer.* He mentions bilateral thrombosis of the suprarenal veins 
without hemorrhages in a patient with aortic stenosis. These, he thinks, 
are due to cardiac deficiency and resultant stagnation thrombosis. Sim- 
monds ® reports the cases of seven patients, in three of whom both 
suprarenal veins were thrombosed. He was unable to find bacteria in 
the thrombi, and regarded them as marantic. In an analysis of the clin- 
ical symptoms in seventy-nine patients dving with hemorrhages of the 
suprarenal glands, .\rnaud ° mentions unilateral thrombosis of the veins 
in two, Forty-four of these seventy-nine patients were without apprecti- 
able svmptoms. The hemorrhage was of such volume in five as to give 
rise to an appreciable tumor. Symptoms of peritonitis occurred in six, 
suprarenal insufficiency in nine and the apoplectic form accompanied by 
delirium, convulsions, coma or syncope occurred in fifteen. Bilateral 
thrombosis of the suprarenal veins is given by Straub * as the cause of 
an acute -\ddison’s disease. The patient lived seventeen days. -\ carci- 
noma of the pylorus with metastases in the suprarenal glands and com- 
plete ocelusion of the suprarenal veins were found after death. In 1922, 
Veit > reported a case of acute .\ddison’s disease in a woman, in whose 
wody the postmortem examination demonstrated aplasia of the left supra- 
renal gland and an organizing thrombus of the right suprarenal vein. 
lhrombosis of the right suprarenal vein with infarction of the gland and 


beginning thrombosis of the left vem in a woman with puerperal infec- 


tion is recorded by Weissenfeld.”. He regards circulatory disturbances 
as the cause. .\ report of bilateral thrombosis of the suprarenal veins 
In two more patients 1s made by Schomg.'" One of these patients was 


woman with Staphvlococcie septicemia following abortion; the other, 
i woman who died fifteen davs after a ventrifixation of the uterus. The 
postmortem examination demonstrated small abscesses in the pelvic tis- 
sues and in the wound from the laparotomy. Cultures taken from the 
~pleen showed staphylococcus. 

The histologic changes occurring in the suprarenal gland tissue with 
venous thrombosis may be relatively insignificant (Veit, Schomig, Lis 
sauer). There are small regions of necrosis in the different lavers of 
the cortex and medulla, and the amount of tissue destroved may seem 

4. Lissauer, Max: Virchows Arch. f. Path. Anat. 193:137, 1908. 

5. Simmonds, M.: Virchows Arch. f. Path. Anat. 170:242, 1902 

6. Arnaud, F.: Arch. gén. de med. 186:5, 1900 

7. Straub.: Acuter Morbus Addisonii nach Thrombose beider Nebennieren 
Vene, Inaug. Dis., Tiibingen, 1909. 

8. Veit, Bernhard: Virchows Arch. f. Path. Anat. 238:269, 1922. 

9. Weissenfeld, Felix.: Beitr, z. Path. Anat. u. z. Allg. Pathol. 70:516, 1922. 

10. Schénig, A.: Seitr. z. Path. Anat. u. z. Allg. Pathol. 72:580, 1924; 
Centralbl. f. allg. Pathol. u. Path. Anat. 36:416, 1925. 
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relatively small. In most of the reports thrombosis of the suprarenal 
veins was associated with other visceral disorders of so grave a nature 
that the clinical symptoms were difficult to interpret. Cyanosis was a 
conspicuous symptom only in the two cases reported by Crowe. In none 
of the cases reported was there paroxysmal cyanosis such as that in the 


11] 


patient whose clinical history is given in this article. Bittorf '’ recently 
described the clinical symptoms in a woman with thrombosis of the 
suprarenal vein which occurred because of a progressive ascending 
occlusion of the inferior vena cava; he refers to a similar observation 
recorded by him in 1910. After mentioning the symptoms caused in the 
patient (a middle-aged woman) by occlusion of the lower portion of 
the inferior vena cava, he says that the pulse, which had been of normal 
quality and tension, became faint and weak, finally being almost imper- 
ceptible, and that the skin of the entire body contained cyanotic spots 
resembling postmortem lividity. Respirations were deep and diminished 
to only a few per minute; they were not periodic. There was extreme 
weakness, and the temperature became subnormal. At first the sensorium 
remained clear, but after several days death occurred in coma. Bittorf 
thinks that some of these symptoms, if not all, resulted from a diminu- 
tion of the supply of epinephrine. In another recent account of insuff- 
ciency of the suprarenal gland Medlar '* records the clinical symptoms 
of a man, aged 28, whose entire illness was of about thirteen days’ dura- 
tion. Extreme cyanosis occurred, with other symptoms, and the post- 
mortem examination demonstrated a marked atrophy of the cortex ot 
the suprarenal glands and fibrous changes of the cortex and medulla. 


REPORT OF A CASE 


History.—O. R., a white man, aged WO, entered St. Luke’s Hospital on Jan 
22, 1926, complaining of weakness, shortness of breath, nervousness, sleeplessness, 
fulness of the head and headache, poor appetite and, finally, attacks of cyanosis. 

Just before Jan. 1, 1926, he had contracted a stubborn cold and had made his 
condition worse by taking part in several drinking parties, after which he awoke 
in the morning with headache and puffiness of the face. Soon after this, his 
mother noticed that while asleep his face and lips were purple, though breathing 
was normal. This cyanosis so alarmed the mother that she made nightly observa- 
tions; always she noted the same blueness while the patient was asleep, but it 
disappeared after he arose in the morning. Later, he was aroused from sleep 
with some difficulty. He continued at his daily work until January 14. At that 
time, swelling of the ankles was present in the morning, but disappeared with 
exercise, afterward continuing during the twenty-four hours. Sleep was disturbed 
by the cyanosis, and breathing became labored. Later he complained of fulness 
in the head and ears, dizziness and nausea sometimes accompanied by vomiting. 

In early life he had had pneumonia, measles and tonsilitis, but no rheumatism 
or heart trouble. Following a fall at the age of 2, he had a spinal deformity, 
and at the age of 12 he had a discharging sinus over the clavicle; this condition 
was diagnosed as tuberculosis of the spine. In spite of the deformity, he exer- 
cised vigorously, and never suffered from cyanosis or dyspnea. He used tobacco 


11. Bittorf, A.: Mitinchen. med. Wehnschr. 73:1928, 1926. 
12. Medlar, E. M.: Am. J. Path. 3:135, 1927. 
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he 


moderately, and alcohol occasionally, though seldom to excess. He said that 
had not had venereal diseases, and the family history did not mention tuberculosis 
or epilepsy. 

Physical Examination.—The patient was a young man, apparently not acutely 
ill, with slightly blue lips, respirations 20, pulse rate 110 and temperature 99 F. 
The pupillary and other reflexes were normal. The thyroid and cervical lymph 
glands were not enlarged. He had a marked kyphosis of the cervical dorsal 
spine and an old scar on the right side of the neck. The lungs were clear, except 
for an occasional moist rale at the bases. He had enlarged liver, a slight ascites 
and a moderate swelling of the feet. The heart was moderately enlarged. The 
heart beat was rapid and regular, but without murmurs. The blood pressure was 
126 systolic and 60 diastolic. Examination of the blood revealed: hemoglobin, 
86 per cent; red blood cells, 5,070,000; leukocytes, 18,000 per cubic millimeter 
with an increase of the polymorphonuclear cells. The Wassermann test of the 
blood was negative. A trace of albumin and a few red blood cells were found 
in the urine, but no sugar. A roentgen-ray examination demonstrated the spinal 


curvature, a moderately dilated heart and a normal aorta. A tentative but not 
altogether satisfying diagnosis of cardiac decompensation was made. 

Course and Treatment.—During the patient’s stay in the hospital his symptoms 
resembled those in cardiac decompensation. The skin was slightly blue, the 
respirations were about 22 per minute and the blood pressure ranged from 120 
to 140 systolic and from 70 to 75 diastolic. Several times during the day and 
night he suddenly became nervous; the color of his face changed to a deep purple 
as if he were being strangled. The cyanosis spread to the arms, trunk and legs, 
and breathing was labored. He often became unconscious during these attacks, 
and the pulse rate was thready or imperceptible. With stimulation by caffeine, 
digitalis, oxygen or epinephrine, he regained consciousness in a few minutes, and 
his pulse, respiration and color became normal, but he was exhausted. 

Preceding and during these attacks there was no bronchospasm or cardiac 
pain. Anorexia, nausea and at times vomiting occurred. The bowels were dis- 
tended, and the movements were watery. Pigmentation of the skin or mucous 
membranes was not observed. 

The paroxysms of cyanosis, dyspnea and unconsciousness grew more severe 
until February 10, nineteen days after admission and about six weeks after the 
onset of symptoms, when the patient passed into convulsions and died. 

Postmortem Examination—The tissue changes found at postmortem exam- 
ination of the trunk, head and neck, with the exception of a moderate passive 
hyperemia of the viscera generally, were contined to the suprarenal glands. The 
brain was fixed in liquor formaldehyde. In the thin frontal sections through the 
cerebrum and cerebellum, and in the transverse sections of the brain stem there 
were no gross changes or hemorrhages. A histologic examination of the brain 
was not made. A firm, but friable, gray thrombus, 0.6 cm. in diameter, projected 
into the inferior vena cava from the mouth of the right suprarenal vein. The 
lumen throughout the vein was completely filled with this mass. The suprarenal 
gland weighed 7.4 Gm. The left suprarenal gland weighed 6 Gm., and the vein 
also was filled with a firm, gray thrombus. These suprarenal glands were not 
enlarged; the medullary portions were a dark reddish brown, and the yellow 
lipoid substance of the cortices was diminished and irregularly distributed. 


Histology.—In sections taken through the middle of the right suprarenal gland, 
including the vein, three-fourths of the lumen was filled with a mural thrombus 
in which were small capillaries and other changes occurring with the organiza- 
tion of a fibrin mass. The remaining portion of the lumen contained masses of 
red blood cells and a few polymorphonuclear leukocytes (figs. 1 and 2). The 
cytoplasm of most of the cells in the medulla was shrunken to about one-third 
of the original size, and the nuclei were pyknotic. The spaces left by the 
shrunken cells appeared as vacuoles. The amount of fibrous stroma was 
unchanged. The cells of the zona glomerulosa did not strain uniformly. Some 
portions contained cells quite normal in appearance, but adjacent to these were 
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Photomicrograph of the thrombus in the right suprarenal vein; 
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ther portions with only granular, necrotic cellular substance. The cells of the 
zona fasciculata were markedly vacuolated, some with shrunken nuclei and others 
with vesicular nuclei, and a few were necrotic. Similar changes were present 

the zona reticularis. The hemorrhages present were relatively small and did not 


ivolve any large part of the tissues 

lhe changes in the left suprarenal gland were like those of the right, except 
ing that the changes in the cells were less extensive. The t 
was recent. The central portion of the thrombus consisted of a dense mass of 
polymorphonuclear leukocytes, and the peripheral portions were fibrin lamellae 


( 
} 
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Irombus in the ven 


with a few polymorphonuclear leukocytes and masses of red blood cells (tgs 
3 and 4). In preparations stained in methylene blue, structures resembling coce1 


were found in pairs and in chains of as many as four. 


COMMENT 

Chronic suprarenal insufficiency in Addison's disease 1s characterized 
by an insidious onset, pigmentation of the skin, gastro-intestinal symp 
toms, low blood pressure and finally by progressive asthenia. The dis 
case terminates by gradual exhaustion, by syncope or by the development 
of delirium with dyspnea, except when the tuberculous infection 1s 
widespread. 

\cute and subacute suprarenal insufficiency is rarely recognized 
chiucally. The acute forms in patients are mistaken for peritonitis or 
pancreatitis, or are not diagnosed. The subacute form enables a longer 
period of study and observation, but unfortunately most of these cases 
occur in patients with some infection or suppurative process that obscures 
the disorder in the suprarenal glands. In the acute and subacute insutt- 
ciencies, pigmentation of the skin does not occur, but other symptoms, 
such as asthenia, arterial hypotension, gastro-intestinal disorders and 
cerebral disturbances, are usually manifest and should at least suggest 
the possibility of a suprarenal lesion. 

The clinical history reported in this article is unusual in that the 
postmortem examination of the body of the patient demonstrated no 
changes other than in the suprarenal glands, nor was there any lesion 
of the aorta or coronary arteries to explain the progressive decompensa 
tion of the heart. The initial cold was an infection of so mild a nature 
that without some further complication death was not explained clini- 
cally. The clinical symptoms also suggest some disturbance other than 
a simple decompensation of the heart. It is true that attacks of dyspnea 
and cyanosis occur in cardiac disease, particularly in aortitis and in disease 
of the coronary arteries, with or without pain. But in this patient : 
attacks of cyanosis appeared before the dyspnea. Later, these severe 
attacks of cvanosis were accompanied by a rapid fall in arterial pressure ‘ 
and unconsciousness. These symptoms are especially noteworthy because : 
changes of the aorta and coronary arteries were not found in the post- 
mortem examination. Bronchospasm may cause cyanosis and dyspnea, | 
but the breathing characteristic of this disorder was not present during 
the attacks. 
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Fig. 4—Photomicrograph of the thrombus in the leit suprarenal vein; 


Fig. 3.—Sketch illustrating the thrombus in the left suprarenal vei 
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In discussing mixed thrombi of the suprarenal veins, Dietrich and 
Siegmund ** say that these are propagating thrombi whose origin is in 
the capillary bed. They arise because of retrogressive changes of the 
suprarenal substance, especially those caused by bacteria. It seems likely 
that the thrombosis of the suprarenal veins in this patient occurred as a 
complication of the respiratory infection, and that the subsequent attacks 
of cyanosis, syncope, nausea and weakness, and the cardiac weakness 
resulted from insufficiency of the suprarenal gland. 

The sudden onset of the attacks is not unlike the acute insulin insuffi- 
ciency of diabetic coma, suggesting either an overwhelming wave of 
some toxic substance or, more likely, the acute need of suprarenal sub- 
stance in tissue metabolism. On this basis the sudden attacks of cyanosis 
suggest that the suprarenal substance may be important in the utilization 
of oxygen. 

SUMMARY 

This is a report of the clinical symptoms in a patient with bilateral 
thrombosis of the suprarenal veins and acute retrogressive changes of 
the suprarenal glands in whose body a postmortem examination did not 
disclose any other complicating lesion. 

In addition to the usual symptoms of suprarenal insufficiency, such 
as asthenia, low blood pressure, gastro-intestinal disturbances and syn- 
cope, there were sudden attacks of extreme cyanosis, associated with 
dyspnea and unconsciousness. 

The suggestion is made that the cvanosis is due to suprarenal insuffi- 
ciency rather than to weakness of the heart, and that the suprarenal 
gland may play a role in the utilization of oxygen by the tissues. 

13. Dietrich, A., and Siegmund, H.: Die Nebenniere und das chromecaffin: 


System, Henke, F., and Lubarsch, O.: Handbuch der spezilen pathologische 
Anatomie und Histologie, 1926, vol. 8, p. 980. 




















POSTINFLUENZAL. BRADYCARDIA * 
ALBERT S. HYMAN, M.D. 


NEW YORK 


Slowing of the pulse rate during the course and convalescence of 
certain acute infectious diseases has been a clinical observation for many 
vears. Q)sler’s classical description of post-typhoidal bradyeardia was 
made in 1898; he was the first to record pulse rates as low as 30 a 
minute following this disease.!. Morison? noted the slow pulse rate 
in certain types of pneumonia. In 1922, Cowan and Ritchie * were 
among the first to describe its development following influenzal 
infections. 

During a recent study of postinfluenzal disturbances of the heart 
and postintluenzal heart block.’ a rather definite type of bradyveardia 
was discovered with certain associated irregularities of rhythm; this 
tvpe, though apparently common, has not been discussed in the available 
literature. The rather frequent occurrence of bradycardia during the 
recent outbreak of influenza and the apprehension aroused by its detec 
tion prompted a closer investigation of these bradveardial irregularities 

What constitutes pathologic bradveardia, so far as rate is concerned, 
has always been a debatable question. Many healthy and active per- 
sons have a continuously slow pulse rate; an athlete under my obser 
vation has always had a pulse rate of 56. He is a long distance runner, 
and has completed a marathon race among the first ten. Neuhof ' 
placed the low limits of a “normal” slow pulse at 60 beats a minute ; 
\Willius * considers from 30 to 60 as the lowest range in normal hearts. 

In this study, when the previously known pulse rate has been 
higher, a rate of 60 beats a minute or lower has been used in determining 
ases for investigation. All together, seventeen patients have been 
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carefully examined and followed, but four have been selected tor 
presentation as illustrating the various types of bradycardial irregu- 
larities which have been found in this particular group of cases. 

\ll of the patients had a rather typical attack of influenza as 
described by Field,* with fever, malaise, generalized pains and aches, 
coryza and other irritations of the upper respiratory tract, headache 
and nausea. The relative toxemia was about the same in each case. 
and the duration of the acute phase of the disease lasted from = four 
to thirteen days, with a general average of about six days. 

“Simple” postintluenzal bradveardia, as indeed that which follows 
typhoid fever and certain types of pneumonia, is probably the result 
of direct poisoning of the pacemaker mechanism of the heart by bac- 
terial toxin. A depression of the sinus node, with its specialized cells 
for impulse production, develops, so that there is a retardation or inter 
ference in the normal release of the stimulus necessary for exciting the 
cardiac contraction cycle. It is suggested that this is not purely a 
the autonomic 


vagal phenomenon and the result of toxic stimulation of 


system, because no other vagal effects are noted in the patient. 

Many theories are current to explain the mechanism of the depres 
sion caused by the bacterial toxin. (one, proposed by Wenckebach, Is 
that the bacterial toxemia prolongs the refractory period in the sinus 
nodal cells in such a way that generation of the impulse is delaved 
\nother theory attributed to Vaquez maintains that the spread of the 
negative ionic wave within the nodal tissue cells is actually “neutral 
ized” by the toxemia, and that there is thus a retardation in the sum 
mation of the negatively charged ions necessary to initiate the impulse 
from the node. 

Clinically, this delay in the release of the impulse is noted by a slow 
regular pulse if the rate is from 50 to 60 beats a minute. This ts 


demonstrated by the following case. 


Case 1,—S. L., a boy, aged 11, had a usual pulse rate of from 88 to 100 witl 
a marked sinus arrhythmia. He had an acute attack of influenza which lasted 
> 


trom December to 7, 1926. The pulse rate on the fourth day of the disease 


(Dec. 5) was noted as 58 and regular. Electrocardiographic studies made ot 
December 8 showed a normal auriculoventricular rhythm with a rate of 60 beats 
a minute. 

On December 15, one week later, the pulse rate when the patient was at res 
was 66, and after the Wolffe test with three minutes of moderate effort, the rat 
rose to 90. On January 6 it was 80, and on February 2, 84, with a normal 


electrocardiographic record. 
This case illustrates a simple slowing of the pulse rate by a toxemic 
depression of the pacemaker mechanism with a gradual recovery lasting 


about one month after the original attack of the influenzal infection 


&. Field, C. G Endemic Influenza, M. J. & Record. 123:125 (April 7) 162¢ 
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Such toxemic effects may be regarded as a first degree of nodal 
depression and are usually without irregularity of rhythm. 

Further depression of the pacemaker mechanism results in a brady- 
cardia with a rate of from 40 to 50 beats a minute, with an irregularity 
which in many respects clinically may resemble a premature beat. The 
following case illustrates this condition. 

Cast 2.—J. S., a man, aged 28, had a usual pulse rate of about 78. The 
patient had had an acute attack of influenza which lasted trom Nov. 23 to 28, 
1926. His pulse rate on November 28 was noted as 64, but electrocardiographic 
studies made on November 29 showed a rate of 46 with a slight irregularity, 
vhich on analysis was found to be due to “escaped” nodal beats. The pulse rate 


] 


December 10 was 58: on December 17, 64; on December 24, 70, and on 





ig. 1 (case 1).—First degree sinus depression; normal auriculoventricular 
hythm with a rate of 60 beats a minute. Analysis: The P-waves are normal; 
P-R interval representing conduction time from the auricles to the ventricles 
is constant, measuring 0.18 seconds. The Q-R-S complexes are not delayed in 
ransmission. The T waves are upright and well formed. The T-P interval 


representing diastole is constant. Diagnosis: normal slow pulse. 





lig. 2 (case 2).—Second degree sinus depression (group 1); normal auriculo- 


entricular rhythm with a “dominant” rate of 46 beats a minute; the rhythm is 
occasionally (from one to four times a minute) interrupted by a premature beat 


f sinus node origin. Analysis: The P waves are normal; the P-R interval 
is constant, measuring 0.16 seconds. The Q-R-S complexes are not delayed in 
transmission; the T waves are upright and well formed. The T-P interval 


while dominantly constant is interrupted by a beat which occurs too soon; that 
is, the distance between beats 1 and 2 and 2 and 3 is equal, but beat 4 is “prema- 
ture’ so far as the depressed rhythm is concerned. Actually, beat 4 is the only 
heat of normal rate; it has “escaped” from the depressed pacemaker mechanism. 
Diagnosis: Depressed nodal bradycardia with occasional escaped beats. 


In this case the toxemic depression of the sinus node was so great 
that the impulse was released at irregularly long intervals, but occa- 
sionally a stimulus escaped at what apparently was the normal rate 
of the pacemaker. Clinical examination of the pulse and apical beat in 


this condition would lead the observer to believe that the irregularity is 





due to a compensated, nonexhaustive extrasystole. The slow recovery 
to the normal pulse rate—a matter of about six weeks—indicates how 


long convalescence may be prolonged. 
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Still further depression of the nodal mechanism results in a slower 
pulse and a greater irregularity. Case 3 has been selected to demon- 
strate this finding. 

Case 3.—M. L. A., a woman, aged 35, had a usual pulse rate of 84. She had 


in acute attack of influenza which lasted from Dec. 2 to 5, 1926. On December : 

the pulse rate was noted as 58, but on December 7 when electrocardiographic 

studies were made, the rate was from 40 to 46 beats a minute. Here, again, the 

great depression of the pacemaker mechanism resulted in a still more variable 

impulse release, so that a greater number of escaped beats occurred. The tracing 
g. 3) shows that nearly every other beat was so produced 


The effect on the radial pulse and the apical sounds of the heart 
were such that a diagnosis of frequent premature beats might easil\ 
be erroneously made. This irregularity disappeared on December 10 
when the pulse rate rose to 56; on December 20 the rate was 66, and 
on December 28 it was 82 and regular. Of interest in this connection 
is the fact that while there was apparently a greater degree of depression 


in this case than in case 2, the period of recovery was much shorter. 





lig. 3 (case 3).—Second degree sinus depression (group 2) ; normal auricul 
entricular cycle with a “regular irregularity of rhythm.” The dominant rhythm 
is interrupted by regular escaped beats of nodal origin so that an alternation of 
long and short pauses between beats is produced. Analysis: The P waves art 
normal; the P-R interval is constant, measuring 0.16 seconds. The Q-R-S 
omplexes are not delayed in transmission. The T waves are upright and well 
formed. The T-P intervals alternate in length; that is, the diastolic period be 
tween beats 1 and 2 measures 1.34 seconds, equivalent to about 44 beats a minute 
lhe diastolic period between beats 2 and 3 measures 104 seconds, equivalent to 
about 58 beats a minute; the diastolic period between beats 3 and 4 again measures 
1.34 and that between 4 and 5 1.04 seconds and so on. After every depressed 
beat a normal beat tends to escape. Diagnosis: Depressed nodal bradycardia 


with alternation of escaped beats. 


Case 4 illustrates with exceptional clearness the sequence of events 
which develops in any mammalian heart when the sinus node is so 
depressed that the impulses for auricular contraction occur at a lower 
rate per minute than the intrinsic impulse release from the lower or 
auriculoventricular node. Such idiopathic ventricular rhythms are seen 
in complete heart block when there has been gross destruction of the 
conducting system; under these conditions no impulses from the auricle 
reach the lower node, and as a result the lower node now initiates its 
own stimulus for contraction. The lower node is thus a life-saving 
mechanism which is called into play whenever there is a disturbance 
in the reception of the impulse liberated from the upper pacemaker." 


9. Danielopolu, D., and Proca, G. G.: A-V Bradycardia, Arch. d. mal. du 
coeur 19:217, 1926. 
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While the normal rate of impulse release from the upper pacemaker 
is about 72 a minute, the lower pacemaker initiates its impulses at the 
much slower rate of from 28 to 40. Winterberg and Rothberger believe 
that the lower pacemaker of the heart 1s continuously forming impulses 
which are always discharged by the stimuli sent down by the uppet 
pacemaker. Since the sinus node releases its impulses at a more rapid 
rate than the auriculoventricular node, it can be readily understood that 
the lower pacemaker never gets an opportunity to release its own stimul! 
until the upper pacemaker rate falls below its own rate or, as has been 
previously described in complete dissociation of the auricles and ventri 
cles, no impulses are received from the sinus node. 

When the sinus node is thus so depressed that its impulses are 
released at a rate of 40 a minute or less, the lower pacemaker initiates 
its own rhythm, but it always remains subservient to those impulses 


from above that mav chance to find the auriculoventricular node ready 





Fig. 4 (case 4).—Third degree of sinus depression; depression of the pact 
maker mechanism is so great that the impulse release is retarded to a rate ot 
ut 38 beats a minute. The lower auriculoventricular node with its intrinsi 


out 


impulse generation of 44 beats a minute becomes the pacemaker of the heart 





henever the sinus node fails to send an impulse quick enough to excite the 
lower node betore it develops its own stimulus. The normal auriculoventricular 
-hythm is thus disturbed, for with the lower node assuming the role of the 
pacemaker, the ventricles may contract before or simultaneously with the auricles 
\nalysis: The P waves are well formed and upright. The P-R interval is 
constantly changing and is often missing as the P wave may coalesce with the 
(O-R-S complex as in beats 2 and 7, or it may lie between the complex and its 


T wave as in beats 3, 4 and 5. The Q-R-S complex is not delayed in trans 
mission. The T wave is dominantly upright, although its first limb may becom: 
diphasic. There is no T-P interval unless the auricle happens to contract before 


the ventricle in its normal relationship as in beats 1 and 8&8. Because of the ex- 
treme depression of the sinus node, the P waves are released at a slow and some- 
what variable rate (from 35 to 42 beats a minute), but the ventricular rhythm 
is rather constant (44 beats a minute). The radial pulse is regular with a 
occasional faster beat, for example, beat 6. This beat was probably developed 
by the P wave occurring late in the systole of the fifth beat. Diagnosis: Ex- 





treme depressed nodal bradycardia with ventricular escaped beats 


for its reception. In these cases, there is thus an interplay of the two 
pacemakers, a condition described by Roth as “alternation of the 
pacemaker mechanism.” The fourth case demonstrates this interesting 
relation. 

Case 4—A. S., a woman, aged 38, had a usual pulse rate of 74. From 
Dec. 10 to 18, 1926, the patient had an acute attack of influenza. The pulse rate 
on December 14 was 38: on December 18, 52: on December 19, 46, and or 
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December 20, 42. On December 22 the pulse became very irregular, and varie« 


in rate from 36 to 40 beats a minute. Electrocardiographic studies made o1 


December 23 showed the interplay of the two pacemakers as described in the 
foregoing. 

The pulse continued to be irregular until January 11, when the rate rose 
56. On January 29 the rate was 64, and on February 4 it finally returned to its 


previous rate of 74. 


While such toxemic depressions of the pacemaker mechanism may 
result in these remarkable changes in pulse rate, the prognosis for com- 
plete recovery of the sinus node apparently is good in most cases, 
although convalescence may be prolonged. In two cases not in this 
series which have been followed since September, 1924, no subsequent 
irregularity of the heart has been noted. 

In contradistinction to these cases of postinfluenzal depressions of 


the pacemaker, the various types of heart block which may follow a1 


acute attack of influenza must be considered. \t the bedside. without 
the use of instrumental assistance, 1t may be impossible to differentiate 
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SF 
Fig. 5 (case 5 Partial heart block with extra systoles; a 2:1 heart blo« 
with extra systoles may simulate clinically the radial Ise of a second degre 


of sinus depression with escaped beats. The pulse is slow (36 beats a minut 
with an occasional faster (ectopic) beat. Electrocardiographic studies, he 
ever, show how dissimilar the two conditions actually are \nalysis lhe 
waves are upright and occur regularly at a rate of 72 a minute Only ever 
other P wave is followed by a Q-R-S complex. The P-R interval while slight] 
delayed to 0.24 seconds is constant. The Q-R-S complex is upward but delayed 
transmission to 0.16 seconds; the T waves are upward There are two | 


waves for each Q-R-S complex: every other auricular beat is thus block 
\n interpolated extrasystole from the right ventricle occurs after the seco 
heat; it is effective in opening the aortic valves. Hence, it is felt in the rad 
pulse as an “extra” beat. Diagnosis 2:1 partial heart block with rig! 
tricular extrasystoles. 

the bradveardial irregularities due to toxemic depression of the pace 
maker and those due to partial or complete heart block with ext 
systoles. Such cases are presented for comparison. 


Case 5.—J. S., a man, aged 51, had a history of heart diseas \fter a rather 

severe attack of influenza in which he was markedly prostrated, his pulse rate 

fell to about 32 beats a minute, with a distinct irregularity. Physical examinatiot 

of the radial pulse and auscultation of the heart gave observations similar 

many respects to those noted in the cases of second and third degree of sinus 

depression described in the foregoing. Graphic records readily demonstrated 
. >. 1, wrath 


however, that the condition was actually one of 2 eart block, with extra 
systoles arising from the right ventricle 


The need for accurate diagnosis is rather important, for while sinus 
S | 


nodal depression is relatively innocuous, postinfluenzal heart block of 
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this type with extrasystoles has an ominous prognosis. — [lectro- 
cardiographic and polygraphic studies in such conditions are of the 
utmost importance. 

While a slow, regular radial pulse may often accompany complete 
heart block with dissociation of auricular and ventricular rhythms, a 
bradyeardial irregularity. may occur similar clinically to that due to 
both sinus nodal depression and partial heart block. Here again 
extreme refinement in diagnosis may be and often is necessary; careful 
instrumental methods may be essential for the complete understanding 
of the process. Such a case is demonstrated by the following case. 

Case 6.—In a woman, aged 61, an attack of influenza had caused more 
decompensation of an already damaged myocardium. The pulse rate which 
hetore the attack had been from 90 to 104 now fell to 28 with frequent 
irregularity. 

\ diagnosis of complete heart block was made from the graphic records, and 
the prognosis based on the information received from the tracings was extremely 
bad; in fact, the patient died about two weeks after the aforementioned record 


Was taken 





Fig. 6 (case 6).—Complete heart block; dissociation of auricular and ventricu- 
lar rhythms simulating a third degree of sinus node depression with ventricular 
escaped beats. In this case the auricles and ventricles have assumed independent 
rates without relation to each other. The radial pulse is slow (42 beats a minute) 
and regular occasionally interrupted by a faster beat. Clinically, the pulse sug- 
gests that of both second and third degrees of sinus node depression. Analysis: 
The P waves are upright and occur regularly at a rate of 82 a minute. There 
is no relation between the P waves and the Q-R-S complexes; no auricular im- 
pulses ever reach the auriculoventricular node. The Q-R-S complexes are down- 
ward and of different heights, due apparently to a respiratory rotation of the 
electric axis of the heart. The complex is delayed in transmission to about 
0.16 seconds. The P wave is upright. The ventricular complexes occur almost 
regularly at & rate of 42 beats a minute interrupted by an occasional faster 
beat. Diagnosis: Complete heart block. 


COMMENT 


Certain infectious diseases, of which influenza must be considered 
the most common, apparently produce toxic substances that specifically 
poison the pacemaker mechanism of the heart. These toxic substances, 
instead of accelerating the pulse rate, as is usually the case in infec- 
tious conditions with pyrexia, seem to depress the production of the 
stimulus in the sinus nodal cells so that a slowing of the pulse rate results. 
There is no evidence that the slowing is the result of vagal stimulation. 

Three degrees of depression of the sinus node seem to occur. The 
first consists of a simple slowing of the pulse rate to about 60 beats a 
nunute when the previously normal rate has been from 74 to 88. The 
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second degree of depression of the pacemaker mechanism produces a 
bradyveardia of from 40 to 50 beats a minute with an irregularity which 
in many respects clinically suggests an extrasystole, but which on 
instrumental investigation is discovered to be escaped nodal beats 
Further depression apparently results in the escape of more such beats 
to the extent that every other impulse may be so produced. The third 
degree of nodal depression is so extreme that the Gallavardin phe 
nomenon of independent ventricular rhythm occurs '’ with an irregu- 
larly slow pulse of from 28 to 38 beats a minute. 

The clinical importance of detecting this condition cannot be over- 
emphasized, for it may be readily confused at the bedside with partial 
and complete heart block associated with extrasystoles. While toxemi 
depression of the pacemaker mechanism 1s relatively imnocuous and 
apparently leaves the heart undamaged, heart block of the second and 
third degrees following an acute infectious disease usually suggests 
extensive mischief suffered by the conducting system and perhaps 
irreparable myocardial injury. 

Prognosis in the latter condition must necessarily be rather guarded, 
and the patient's activities closely supervised, while the outlook in 
toxemic nodal depression is apparently good, with complete recovers 
of the cardiac condition expected. 

The differential diagnosis of such clinically similar cardiopathies 
may be extremely difficult and at times impossible. For this reason 
it may be suggested that all bradyeardial irregularities, more especiall) 
those following acute infectious diseases like influenza, should be 
investigated by electrocardiographie and polygraphic studies to deter- 
mine the true condition of the cardiac mechanism. In this way, the 
number of sudden deaths and other cardiovascular accidents which 


seem to be increasing daily may, perhaps, be avoided. 


10. Gallavardin, L., and Gravier, L Bradyveardie Nodale Permanente: Etude 
du Rhythm Atrio-ventriculaire, Arch. d. mal. du coeur 14:71, 1621 
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ior making the usual cell counts and the stained preparations of the blood. 
the normal conditions and describes the abnormal. Anemia and 
Leukemia are described, and with the latter are considered a variety of dis- 
eases in which there is an enlargement of the lymph nodes. Various parasitic 
diseases of the blood, certain pathologic conditions of the spleen, differential 
diagnosis, and therapeutic measures in some of the diseases are discussed. A 
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work. 
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